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Summary

1.0 INTRODUCTION

The Middle McKenzie Landscape Area
(MMLA) is within the Central Cascades
Adaptive Management Area (CCAMA).  
This land use allocation encourages
development and evaluation of new
approaches for integrating ecological and
social objectives.  This landscape design is
an alternative approach to meeting the
objectives of the Northwest Forest Plan
(NFP).  The central concept of this project is
to approximate key aspects of historical fire
regimes through forest management
practices while sustaining native habitats
and species, maintaining ecological
processes within historical ranges, and
providing a sustained flow of timber.  

Project objectives are to:

< Utilize some components of  fire
history information collected from the
MMLA to assist in crafting a
Landscape Design (Weisberg, 1997).

< Integrate some components of the Blue
River Landscape Plan to provide
consistency across Middle McKenzie
and Blue River landscapes.

< Contribute substantially to the
achievement of Eugene District Record
of Decision and Resource Management
Plan 1995 (EIS/ROD) objectives
including: 

• Provision of well-distributed late-
successional habitats outside reserve; 

• Retention of key structural elements of
late-successional forests on lands
subject to regeneration harvest

• Restoration and protection of riparian

zones
• Provision for a stable timber supply.

< Sustain and restore native habitats,
species, ecological processes, and water
quality

< Retain the existing character of the
landscape in the  McKenzie River
Special Recreation Management Area
and McKenzie River 

< Maintain and enhance the McKenzie
River’s Outstandingly Remarkable
Values (scenic, fish, wildlife, recreation)
in compliance with the Wild and Scenic
River Act

< Maintain or enhance the primary values
of the Potential Area of Critical
Environmental Concern (ACEC)

This document is consistent with the
Northwest Forest Plan (USDI and USDA
1994).  This document does not make formal
decisions resulting in activities affecting the
environment. Decisions that commit
resources to management actions will be
made at the project-scale.  Prior to
commencement of any activity potentially
affecting the environment, a formal National
Environmental Policy Act (NEPA)
document will be prepared. 

2.0 BASIC  INFORMATION

General Information – The Middle
McKenzie landscape lies within the
McKenzie River subbasin (approximately
873,000 acres), which is a major tributary to
the Willamette River in western Oregon. 
The MMLA is 16,550 acres.  The land use
allocation for the MMLA is adaptive
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management.  However, there are some
underlying land use designations that are
listed in table S-1:

Table S-1 – Land Designations

Underlying designations BLM
Acres

Tier - 1 Key watershed 8,282 

Low Elevation Headwaters of
the McKenzie River Potential
ACEC

7,650

Unmapped LSRs 517

Bald Eagle Habitat Areas 2,037

Landscape Disturbance History and
Landscape Units – The Bear-Marten
watershed fire history was reconstructed for
the period between 1574 to 1997.  The
information from 1574-1849 was used to
determine the following elements of the
plan:

< rate of rotation
< number and location of landscape areas
< the pattern for leaving green trees, snags,

and down wood

Information such as cruise data from old
timber sales, old photos, and data sets from
other assessments were also used in
determining the number of green trees,
snags, and down wood to leave in the
harvest units.

The MMLA is divided into two landscape
areas based on fire history information.
Geology and topography information was
used where fire history information was
lacking.

The landscape areas are further divided into
landscape regions and landscape blocks. 
The landscape regions were delineated for

analysis purposes.  The landscape blocks
were delineated for planning purposes
associated with stand modeling and harvest
scheduling.  The primary goal for landscape
blocks was to emulate the size and
distribution of disturbance patches that
might be found within the MMLA.

3.0 LANDSCAPE MANAGEMENT
STRATEGY

This section describes the components of the
Middle McKenzie Landscape Design
(MMLD).  The MMLA is divided into two
main management categories:  Non-reserves
and Reserves.  The Reserves are subdivided
into Riparian Reserve Corridors, Small
Basin Reserves, and other reserves.  Non-
reserve lands are where the transition and
the general timber harvest prescriptions
apply.  For the Reserves category, timber
harvest could occur but would be for an
objective related to the type of reserve. 

Table S-2 – Acres by Categories

Categories
Landscape Design

Acres Percent

Non-Reserve 8,195 49%

Inclusions

Riparian Reserve
Corridors

4,016 24%

Small Basin
Reserves

2,581 16%

Other Reserves 1,858 11%

3.1 Landscape Areas

Based on the fire history information, the
MMLA is divided into two landscape areas
and each landscape area is assigned a
rotation age and corresponding
prescriptions. 
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Landscape Area 1 is 6,459 acres with a 100
year rotation age.  Landscape Area 2 is
10,194 acres with a 180 year rotation age. 
Table S-3 describes the age class
distribution in the MMLA.

Table S-3 -- Acres by Age Class

Age class Landscape
Area 1

Landscape 
Area 2

0 346 517

10 - 39 974 1,558

40 - 79 2,233 1,083

80 - 109 805 1,451

110 - 180 2,049 5,044

190+ 34 394

nonforest 18 144

Total 6,459 10,194

3.2 Prescriptions

There are two types of prescriptions:
transition and general.  The general
prescription objective is to manage the
stands to provide for structural and species
diversity.  However, many forest stand
conditions are not ready for implementation
of the general prescription.  The transition
prescription was developed because of the
existing conditions of the 70-year old stands. 

Both landscape areas have high density
stands and simple structured 70-year old
stands.  Since these stands are high density,
the trees that would remain after a
regeneration harvest would be highly
susceptible to blow down.  In both
landscape areas, thinning would increase

wind firmness and reduce the susceptibility
to extensive blow down.  In Landscape Area
2, thinnings would also introduce stand
heterogeneity.   

The general prescription describes how
stands would be managed to provide for
structural and species diversity.  Both
landscape areas have an objective to develop
and maintain complex stands with a mix of
shade tolerant and intolerant species.  In
Landscape Area 1, the stands would be a
two-tiered stand structure while in
Landscape Area 2, the stands would be a
three-tiered stand structure.

Green Tree Retention, Snags and Down
Wood – A range of 6-20 trees per acre
would be left in regeneration harvest.  More
green tree retention would be left at the
lower slope positions than at the upper slope
positions since that could be a resulting
pattern from a moderate fire.  The reverse
would happen for snags and down wood. 
Table S-4 shows the number of leave trees
for green trees, snags, and down wood for
regeneration harvest.  For thinning and
density management, the same would be left
for snags and down wood.

Table S-4 – Leave Trees

Leave
Trees
 per Acre

Leave Tree
Needs

 6- 20 Green Trees

8 Snags

300 linear ft Down Wood

3.3 Aquatic Reserves System 
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The Aquatic Reserve System (see Aquatic
Reserves Map) were established for the
following reasons:

< move closer towards approximating a fire
disturbance pattern

< meet the intent of the Aquatic
Conservation Strategy Objectives
(ACSO)

< ensure that aquatic habitats and processes
are maintained and protected 

< integrate management for aquatic features
with upslope management

The Aquatic Reserve System consist of the
following:

< nine small basin reserves scattered
throughout the MMLA

< riparian corridors on fish-bearing streams
< stream bank buffers on nonfish-bearing

streams

3.3.1 Small Basin Reserves 

Nine Small Basin Reserves were established
to meet the intent of the  ACSO and to
provide connectivity between upland and
riparian areas (integrate aquatic and upslope
management) and to link to other reserve
areas.   Small Basin Reserves also play a
role in approximating a fire disturbance
pattern.  The small basin reserves contain
aquatic habitats that are fish bearing and
non-fish bearing.    Small Basin Reserves
are designed to maintain and provide for
late-successional habitat. It should be noted
that the small basin reserves do not always
consist of a topographically complete basin
due to land ownership patterns. 

3.3.2 Fish-bearing Streams – Riparian
Corridors  

A one-tree-height reserve will be placed on
both sides of confined fish-bearing streams. 
A two tree height reserve will be placed on
both sides of  unconfined or moderately
confined fish bearing streams.  Management
activities would be similar to what would
occur under the NFP. 

3.3.3 Nonfish-bearing Streams  –
Streamside Buffers and Streamside
Management Areas

Streamside Buffers

A 25-50 foot streamside bank buffer would
be placed along nonfish-bearing streams. 
The purpose of the buffer is to maintain
streambank stability.  

Streamside Management Areas

The streamside management area (SMA) is
an ½ to 1 site tree distance beyond the
Streamside Buffer.  This is a transition
between the streams and the upland.  A
“Streamside Management Prescription”
would be applied to the SMA.  The
Streamside Management Prescription
purpose is to reduce temperature and
microclimate effects that may be higher than
on subsequent entries due to the single
cohort of trees occupying much of the
landscape headwaters.  After more complex
multi-cohort stands have been established in
proximity to these channels, the streamside
management prescription should end and the
General Prescription would be applied.  
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3.4 Fuels Management Strategy

Implementation of fuels management within 
the MMLA, especially the use of prescribed
fire, can serve as a tool to provide ecological
benefits that low-severity fires likely would
have provided historically in the MMLA. 
With the silvicultural prescriptions and
timber management techniques outlined in
this Landscape Design, fuels management
will provide tools that can be utilized to help
maintain or develop some of the above
attributes.

3.5 Inclusions 

These are areas that are to be managed
differently than the surrounding general
forest matrix (non-reserves).  Management
actions and landscape prescriptions for an
Inclusion may be different from the general
landscape prescriptions, including a no
action option. 

3.6 Unplanned Disturbances

The forest ecosystem is dynamic. 
Unplanned disturbances (wind throw,
disease mortality, snow damage, insect
induced mortality, animal damage mortality,
catastrophic and small fires) occur naturally. 
Many times, small natural disturbances are
biologically desirable since they increase the
variability of the forest.  When natural
disturbances are small, the planned schedule
of activities should not be altered.  Large
scale disturbances should be evaluated for
their impact upon the management
objectives of the MMLA and surrounding
ownership patterns.

3.7 Restoration 

 Restoration could include the following
projects:  instream habitat improvements,
riparian vegetation site restoration, road
restoration, culvert replacement, and scenic
improvements or mitigation.

4.0 SPATIAL AND TEMPORAL
PROJECTION

A ten-decade harvest and forest composition
projection was completed as a part of the
analysis of the Landscape Design.  This ten-
decade projection is meant to be a
forecasting tool, designed to develop
information about the effects of applying the
area control harvest rotation over the
landscape, and the ages and spatial
relationships, which occur as a result of
applying the scheduling criteria.  The
purpose of this projection is to develop an
understanding of the effects of the
Landscape Design on the spatial distribution
of forest types, which emerge from the
application of this area control block
patchwork.  A pattern that  emphasized the
placement of  harvest units so that they tend
to avoid other harvest units  selected.

Harvest scheduling on this landscape is
controlled by the three identified scale
levels:  Landscape Area, Landscape Region
and Landscape Block.  Harvest scheduling
was completed using the Landscape Block
as the basic harvest unit for a decade.

Chart S-1 shows the changes in seral stages,
over time, as this plan is implemented and
compares the seral stage projection between
the Landscape Design and the NFP.
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Table S-5 shows at the estimated output per decade under the Landscape Design. 

Table S-5 -- Harvest Projection 

Landscape Area Rotation
Year

Thinning
Acres/Decade

Regeneration
Acres/Decade

MBF/Decade

Landscape Area 1 100 392 340 17,430

Landscape Area 2 180 541 254 15,420

Total 933 594 32,850

5.0 Evaluation

5.1 ACS Comparison

5.1.1 ACS Objectives 1 and 2 
(watershed and landscape features –
diversity, complexity and
connectivity)

Implementation of the MMLD would
provide habitat to maintain the diversity
and complexity of the aquatic system on
public lands. Both the MMLD and NFP

would provide similar levels of fish
habitat.  The MMLA maintains spatial
and temporal connectivity of habitats
within and between watersheds over the
long term through the following
landscape features: 

< A well-distributed Small Basin Reserve
system, linking upland and riparian
systems 

< Riparian Corridors on perennial fish-
bearing streams 

< Transition prescriptions along non-
perennial streams
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< The pattern and distribution of green tree
retention, such that higher numbers
occur on lower slope positions 

< Management for higher levels of down
logs and snags (eventual down logs)
more closely resembling natural
conditions.

 
For fishbearing streams, the amount of
large wood entering the streams from
within a site potential tree width from
streams would be similar to the NFP.  For
non-fishbearing streams, trees entering the
streams will be larger under the MMLD in
the long term.

5.1.2 ACS Objectives 3, 4 and 5 ( physical
integrity, water quality, and
sedimentation)

a) Nonfish-bearing Streams

Physical Integrity

The streambank buffer and the addition of
wood into streams would maintain or
enhance the physical integrity of the
streams.

Sedimentation

Little addition of sediment to the stream
channels from sources adjacent to the
channel would occur because of the
following elements of the MMLD:

< 25 - 50 feet  streambank buffers 
< green tree retention levels 
< transition prescriptions

In the long-term, sedimentation  levels
from public lands within landscape areas 
may actually be less than compared to the
NFP.    The local intensity of regeneration

harvest disturbance would be greater than
the NFP; however, the disturbance is
minimized by 1) 25-50 foot buffer  2)10-
20 trees per acres and 3) longer rate of
rotation (100 and 180 year rate of
regeneration).  Also, moderate retention
levels upslope  provide slope stability and
minimize mass wasting within harvest
units.  Both plans include provisions to
avoid management activities on highly
unstable slopes.  Mass wasting/slope
failures would not be any more likely
under the Landscape Design, and may
actually be less because of the increase in
green tree retention, cwd, and snags.

Water Quality

For nonfish-bearing streams, water quality
would be maintained with the 
implementation of the Landscape Design.
Stream temperatures and turbidity levels
may increase locally in the short-term on
nonfish-bearing  with implementation of
the Landscape Design, but would be well
within the range of natural variability and
would meet the State Water Quality
criteria.  It is expected that these potential
impacts would be within the normal
natural fluctuations and  not be detectable
at the sub-watershed level. 

b)Fish Bearing Streams

Physical, Sedimentation, and Water
Quality

Fish bearing streams, on public lands,
would be surrounded by either a one or a
two tree site potential tree-height buffer
width on each side of the channel.  Streams
with the 2 site potential tree-height buffer
width will be identical to the NFP.  It is
expected that the one tree buffer will
function similar to the NFP for
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maintaining physical integrity,
sedimentation and  water quality because 1
site potential tree-height buffer width is
more than adequate for maintaining these
resources.

5.1.3 ACS Objective 6 (Peak Flows)

Peak  flows could potentially increase in
small channels for short periods (e.g. 10-20
years) while stands are hydrologically
immature. Increases would probably be less
than those resulting from natural variation in
flow patterns resulting from climate and fire
episodes. Also, any peak flow effects would
be attenuated downstream and would not be
distinguishable at the sub-watershed or 5th

field watershed.

The level of harvest activity on public lands
would involve only limited acreage in a sub-
watershed at any one time, and would not be
sufficient by itself to induce measurable
changes in streams where fish are located.

Implementation of the NFP or the MMLD
would have similar impacts on stream flows,
with both meeting the requirements of the
ACS objective.

5.1.4 ACS Objective 7 (floodplain,
meadows and wetlands)

Local changes in the hydrology of
floodplains and wetlands could occur
through implementation of the MMLD

through timber harvest.  Water yield
increases following timber harvests are
possible relative to unharvested forested
conditions.  Precipitation interception and
evapotranspiration would be reduced in the
short term and water yields could increase
(Refer to ACSO #6).  However, these
changes are expected to vary across the
landscape, with the magnitude of changes
remaining within the range of historical
variation, and be of similar or lower
magnitude than that which could be
expected under the NFP.

5.1.5 ACS Objective 8 (species 
compositions and structural diversity
of plant communities in riparian
areas)

Stand-initiation timber harvests (100 &180
years) in the Landscape Design are designed
to approximate the frequency, severity, and
spatial pattern of historical fires restoring
the historical distribution of habitats.  Fine
and coarse grained biotic and abiotic
components that provide the vegetation
composition and structure necessary for a
naturally functioning forest and riverine
system will be maintained. This
combination of disturbance followed by
longer periods of no regeneration harvest
will provide for an array of habitats at
different seral stages over time (Chart S-2),
on a scale that more closely approximates
historical habitats within the MMLA.
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Additional provisions of the Landscape
Design ensure adequate riparian functions. 
Small Basin Reserves, Riparian Corridors
on fish-bearing streams, and green tree
retention near nonfish-bearing streams
provide for riparian functions and maintain
species composition and structural diversity
of the plant community in the riparian areas. 
In the long-term, where timber harvest
occurs plant species composition will
change and structural diversity will increase. 
The placement of wood in streams would
maintain or restore the distribution of coarse
woody debris.

5.1.6 ACS Objective 9 (riparian dependent
species)

The MMLD maintains habitat to support
populations of native plant, invertebrate, and
vertebrate riparian-dependent species on
public lands.  Riparian Corridors on fish-
bearing streams and small-basin reserves
(which include biologically sensitive or
unique habitat, special interest areas, and
spotted owl nesting areas) are distributed
across the landscape, providing refugia for
these plants and animals. 

 Impacts to habitat from implementation of
the MMLD, are not expected to exceed
estimated impacts from historically-
occurring disturbance events such as wild
fires. 

The Plan is intended to approximate
vegetation patterns left across the landscape
under what is thought to be the historical
fire regime for the area.  Small Basin
Reserves are expected to function to protect
the existence of these species and serve as
source areas for recolonization of riparian
habitats that have recovered from past
project impacts.  For those species identified
as Localized and Rare under the Riparian
Reserve Evaluation Techniques and
Synthesis (1997), the MMLD will provide
equal or better habitat conditions for these
species of concern. 

The MMLD will accelerate the complexity
of riparian habitats that currently may not
function as refugia through silvicultural
practices and the addition of large coarse
woody debris (snags and down logs).  Other
than the reserved headwater streams, there
may be some reduction in riparian
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vegetative communities that would not
provide for a full complement of habitat
components until the woody vegetation
regrows.  Aquatic and terrestrial habitats in
non-fishbearing riparian zones would be
reduced  in amount and quality in the short-
term due to harvest activities although a 25-
50 foot stream bank buffer would be
provided. These effects will be greater in
intensity (due to narrower riparian buffers)
yet less in frequency (due to longer
rotations) as compared to the forest plan but
are expected to be mostly local and short-
term with recovery in 10-30 years. 

5.2 Threatened and Endangered
Species

5.2.1 Northern Spotted Owl (Strix
occidentalis caurina) 

Overall, implementation of the MMLD will
provide benefits to spotted owls similar to
natural conditions and greatly exceeding
those expected under the NFP.  The MMLD
would provide greater benefits to spotted
owls as compared to the NFP due to the
following:

< Harvest prescription designs for higher
levels of green tree retention, down logs
and snags, increased conifer species
diversity, and muti-tiered 3 and 2 cohort
stands.

< Longer rate of regeneration harvest.
< Larger harvest patch size leading to less

fragmentation.
< Improved spatial orientation,

functionality, and availability of suitable
and dispersal habitats. 

< Augmentation of Unmapped-LSR cores
with Small Basin Reserves.

< Maintenance of high levels of suitable
habitat through time.

5.2.2 Bald Eagles

Benefits from implementation of the MMLA
will be similar to natural conditions and
exceed those expected under the NFP. 

 Implementation of the MMLD will
adequately maintain and enhance perching,
foraging, midwinter roost and nesting
habitats within the MMLA through :

< Implementation of the McKenzie
Resource Area Bald Eagle Habitat
Management Plan (MBEHMP) and
compliance with the Endangered Species
Act, including restrictions on habitat
removal, noise disturbance, and
application of seasonal restrictions if
necessary.

< Management of other withdrawn areas,
especially The McKenzie Wild & Scenic
River Corridor and Aquatic Reserves.

< No net increase in roads in the Bear
Creek and Marten Creek  Key
Watersheds.

< Maintenance of the currently low amount
of human disturbance and naturally
limiting access in the area.

< Harvest prescription designs for greater
green tree retention, higher levels of
down logs and snags, increased conifer
species diversity, and muti-tiered 2-3
cohort stands as compared to the NFP.

< Relatively long rate of  regeneration
harvest of 100 and 180 years.

5.2.3 Bull Trout and Spring Chinook

The MMLD is consistent with the ACS. 
Implementing the MMLD would not prevent
the attainment of the ACS objectives. 
MMLD would provide 1-2 site potential
height buffer widths on fish-bearing
streams.  MMLD would provide wood for
streams, stream bank protection, and aquatic
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reserves.  It will provide for longer rotation,
more down wood, snags, and green tree
retention than the NFP.  The MMLD will
maintain or enhance habitat on public lands. 
The MMLD would meet State Water
Quality standards.  A habitat management
plan is the process of being prepared.

5.3 ACEC

The relevant values are

< Management of the south bank of the
McKenzie River scenic values;

< Large Blocks of Low Elevation Land;
< Management of BLM Special Status fish

resources; and
< Management of large blocks of low

elevation lands for wildlife resources.

These relevant values will be maintained or
enhanced, and should receive benefits equal
to or greater than would be expected under
the NFP or ACEC designation.  The
temporal and  spatial harvest  arrangement
combined with longer rotation periods for
regeneration harvests is expected to sustain
wildlife and habitat elements identified in
the original ACEC nomination.  Specific
components or features of the MMLD that
contribute to maintaining or enhancing the
relevant values are as follow:

Management of the south bank of the
McKenzie River scenic values

< timber harvest guidelines would mitigate
or improve visual contrast; and 

< protect the McKenzie River and
Highway 126 viewsheds from
undesireable visual contrast.

Large Blocks of Low Elevation Land

< Maintain and develop complex stands.
< 63% of the land base is in reserves, not

part of the harvest base; harvesting may
occur for the benefit of the reserves.

< Connectivity to Mt. Hagen LSR would
be maintained.

Management of BLM Special Status Fish
Resources
< Riparian Corridors on fish-bearing

streams;
< streambank buffers on non fish-bearing

streams and transition prescriptions; and
< MMLD meets the ACS objectives.

Management of large blocks of low
elevation lands for wildlife resources

< Small Basin Reserves;
< leaving 8 snags per acre, and 300 linear

feet of down logs;
< less fragmentation; and 
< Riparian Corridors on fishbearing

streams
< longer rate of regeneration harvest (100

and 180 yrs in MMLD vs. 80 in the NFP)
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1.0 INTRODUCTION
The Middle McKenzie Landscape Design (MMLD) is an approach to meeting the objectives of
the Northwest Forest Plan (NFP).   Some components of the historical fire disturbance regime
were used to develop the landscape design.  This section will provide background information,
goals and objectives, AMA concepts, relationships to NFP, AMA Guide, NEPA and brief
discussion of the process.  In Chapter 5 of this document, an analysis was completed comparing
MMLD to the landscape under a Matrix scenario.  Matrix was selected as a point of
comparison.

1.1 Background

The Middle McKenzie Landscape Area (MMLA) is within the Central Cascades Adaptive
Management Area (CCAMA) land allocation (see General View map).   This allocation
encourages development and evaluation of new approaches to integrating ecological and social
objectives.  Specific objectives for the CCAMA listed in the Record of Decision for the
Northwest Forest Plan include: “intensive research on ecosystem and landscape processes and
its application to forest management in experiments and demonstrations at the stand and
watershed level; approaches for integrating forest and stream management objectives and on
implications of natural disturbance regimes” (ROD p. D-12).  

The MMLD was developed to meet AMA objectives and to develop a strategy for managing
the landscape.  Fire history information was used as the basis for this strategy in an attempt to
manage the landscape within the range of natural variability.  Our assumption is that if we
apply management within this range, we are more apt to be managing for the “appropriate” mix
of structure, function and composition of this watershed.  Both approaches will play an
important part of the adaptive management process.   Natural variability is a starting point.  In
some cases, it may not be socially or politically acceptable to apply the fire history concept in
its entirety. For example, large stand replacement fires will not be used in this design.

The Blue River Project and the MMLD are testing the hypothesis that it is feasible to use
historical fire regimes as a general template for future vegetation management.

1.2 Project Goals and Objectives

1.2.1 Goal

Design an alternative approach to achieving the basic objectives underlying the Northwest
Forest Plan.   Incorporate some components of historical disturbance regimes through forest
management practices on BLM lands.

1.2.2. Objectives
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a. Utilize some components of  fire history information collected from the MMLA by Pete
Weisberg to assist in crafting a Landscape Design (Weisberg, 1997)

b. Integrate components of the Blue River Landscape Plan to provide consistency across
Middle McKenzie and Blue River landscapes.

c. Contribute substantially to the achievement of SEIS/ROD objectives, including provision
of well-distributed late-successional habitat outside of reserves; retention of key
structural elements of late-successional forests on lands subject to regeneration harvest;
restoration and protection of riparian zones; and provision of a stable timber supply
(Eugene ROD and RMP, June 1995, p32).

d. Sustain and restore native habitats, species, ecological processes, and water quality.

e. Retain the existing character of the landscapes in the McKenzie River Special Recreation
Management Area and maintain and enhance the McKenzie River Outstanding
Remarkable Values in compliance with the Wild and Scenic River Act.

f. Maintain or enhance the primary values of the Proposed Area of Critical Environmental
Concern (ACEC).

1.3 AMA Concepts

The central concept of this project is that approximating key aspects of historical fire regimes
through forest management practices are thought to sustain native habitats and species,
maintain ecological processes within historical ranges, and provide a sustained flow of timber. 
A premise of this approach is that native species are adapted to the range of habitat patterns
resulting from historical disturbance events over the last 500 years, and the probability of
species survival is reduced if their environment lies outside the range of historical conditions
for a prolonged period of time (Blue River Plan, 1997).  Similarly, ecological processes, such
as those involved in nutrient and hydrologic cycles, have functioned historically within a range
of conditions established by disturbance and successional patterns.  Operating outside the range
of past conditions may affect these processes in unforeseeable and perhaps undesirable ways. 
While this concept is largely untested, various projects are exploring this approach in a variety
of settings across North America (Blue River Plan, 1997).

General fire regimes have been identified and mapped for the Middle McKenzie landscape.  In
the MMLD, timber harvest has been set to approximate key parameters of historical fire
regimes (e.g., disturbance frequency, intensity, and spatial pattern) to the degree feasible while
still meeting the underlying objectives of the Northwest Forest Plan.  These management
regime interpretations of past fire regimes reflect mean conditions and do not incorporate the
extremes of past fire behavior.  For example, very large and intense fires were a part of the
historical fire regime, but are not incorporated into future management regimes.

Two important qualifications to this approach should be understood.  First, in many cases
existing conditions are far different from historical conditions (e.g., the presence of roads, and



Middle McKenzie Landscape Design
January 2002 3

clear cuts).  Existing conditions require modification to historical disturbance regime-based
approaches in order to meet the objectives of the Northwest Forest Plan.  Second, timber
harvest is different from the historical occurrence of fire in ways that can not be replicated in a
timber harvest regime (e.g., much lower levels of residual dead wood).  Large-scale habitat
modifications resulting from past management actions in combination with societal
expectations (e.g., that native species be maintained, timber produced, and fire suppressed)
limit the degree to which historical patterns can be applied in future management regimes.

Testing these concepts requires ongoing monitoring, evaluation, and adjustment programs.  A
preliminary Inventory, Monitoring and Research Guide is being prepared for this document. 
Periodic interdisciplinary assessment of monitoring results and evaluation of the need to
modify the landscape management strategy would occur.

1.4 Relationship to NFP, AMA Guide, NEPA and Watershed Analyses

This document describes the landscape management strategy intended to guide management
activities within the MMLA.  It is an implementation and monitoring guide meant to provide
consistency and focus to activities in the MMLA that are directed to achieving Central
Cascades Adaptive Management Area objectives. The MMLD is based upon concepts
developed at the landscape scale.  It provides context and guidance to projects so that the
underlying concepts are implemented over time.

This document is consistent with the Northwest Forest Plan (USDI and USDA 1994).  The
MMLA and surrounding lands were allocated as part of the Central Cascades Adaptive
Management Area in the Northwest Forest Plan.  This document is also consistent with the
Central Cascades Adaptive Management Area Strategic Guide.  The guide was developed to
provide focus and coherence to Adaptive Management Area activities, and to meet Northwest
Forest Plan requirements.  The Adaptive Management Area Guide identifies themes for
Adaptive Management Area activities, and suggests potential projects for implementing those
themes.  The MMLD is identified in the Guide.

This document does not make formal decisions resulting in activities affecting the
environment.  Decisions that commit resources to management actions will be made at the
project-scale.  Prior to commencement of any activity potentially affecting the environment, a
formal NEPA document will be prepared.  The development of site-specific projects and
associated environmental analysis will incorporate relevant material from this document.  In
particular, cumulative effects analyses for project assessments will incorporate information
from this document.

1.5 Analytical Process

The MMLD  was developed in four distinct phases.  In practice, however, there was a great
deal of overlap among phases and multiple iterations of some work.

< First Phase – Information from the watershed analyses and fire history study was
reviewed.  A general description of landscape and its resources, land use designation,
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landscape structure, and disturbance patterns is provided.

< Second Phase – A landscape management design was developed based on the range of
"natural" variability of forest conditions as interpreted from fire history information.  The
watershed was stratified into various landscape units and silvicultural prescriptions.  An
alternative approach to Riparian Reserves was developed.

< Third Phase – Spatially and temporally-explicit portrayals of potential future landscape
conditions were developed based upon the management strategies developed in the
second phase.  The resulting maps of future landscape structure provide a specific and
direct link to project-scale planning for timber sales, silvicultural activities, and
restoration projects.

< Fourth Phase – This landscape management approach was evaluated, in part by
comparison to the standard, unmodified Northwest Forest Plan direction as applied to
Matrix lands.  Key objectives, such as the Aquatic Conservation Strategy Objectives,
Special Status Species, landscape structure, and timber harvest volume were evaluated
through a combination of quantitative and qualitative methods.  The portion of the
landscape that is part of the Potential ACEC was examined to evaluate as to how well the
Landscape Design would meet the concerns of the ACEC.
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2.0 BASIC INFORMATION – PHASE 1

This landscape area contains a tier-1 key watershed, the Low Elevation Headwaters of the
McKenzie River Potential ACEC, unmapped LSRs and Bald Eagle Habitat Areas (see Land
Use Designation Map).  This chapter gives a description of the landscape in terms of the
underlying land use designations, landscape structure, and disturbance patterns.  

2.1 General Description

2.1.1 Setting

The Middle McKenzie landscape lies within the McKenzie River subbasin (approximately
873,000 acres), a major tributary to the Willamette river in western Oregon.  The water of the
McKenzie River provides recreational, scenic, and economic values, and is a source of
drinking water for over 200,000 people.  An estimated 16,650 acres of the landscape
administered by the McKenzie Resource Area Eugene BLM District.  The Vida/McKenzie
and the Bear/Marten watershed analyses covered the land within the MMLA. 

The landscape area lies within the western slopes of the Cascade foothills.  Precipitation
varies from 50 to 80 inches annually, with temperatures slightly below freezing in the winter
to 90 to 100 degrees in the summer.  The terrain ranges from rolling hills to steep dissected
mountains.  Elevations range from 617 to 4,830 feet.  The stream gradients in this landscape
range from 2 to 22 percent.  There are a mixture of confined, unconfined, and moderately
confined streams.  

Two threatened and endangered wildlife species inhabit this landscape:  northern spotted
owl, and bald eagles.  Two threatened and endangered fish species use this landscape area,
spring chinook salmon, and bull trout.  An estimated 156 miles of fish-bearing streams exists
within the MMLA.  Of that 156 miles of fish-bearing streams, an estimated 32 miles are on
BLM administered lands.  The River has four dams on it.  The three dams above the
landscape area are barriers to fish.  Leaburg dam, below the MMLA, is passable.

2.1.2. Tier 1 Key Watershed

Bear Creek and Marten Creek are designated as a Tier-1 Key Watershed under the Northwest
Forest Plan.  Bear Creek and Marten Creek were designated Key Watershed because of the
generally high water quality, potential use by Federally-listed spring chinook and bull trout,
populations of native cutthroat and rainbow trout, and a diverse amphibian community.  The
Bear Creek and Marten Creek Key Watershed is 14,377 acres and BLM manages 8,282 acres
(58%), with a small part of the Bear Creek watershed is managed by the U.S. Forest Service. 
Several private residences are located at the mouth of both Bear and Marten Creek; otherwise
lands are managed by BLM or private industrial forest companies.

Bear Creek originates from the ridge separating it from Gate Creek to the north and west, and
Mt. Jimbo to the east and south, flowing generally westward to enter the McKenzie River
from the north.  The creek is divided into two reaches by a waterfall approximately one mile
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above its mouth.  Steelhead and native rainbow trout migrate into Bear Creek up to the falls. 
Only cutthroat trout and sculpin are found above the falls, their range extending in the main
steam and tributaries where suitable habitat is found.  Only limited entry has been made into
the watershed.  Riparian vegetation is in good condition in most of the watershed.  Water
quality is good although past erosional events and limited structure in the stream limit the
development of spawning and rearing habitat. 

Marten Creek arises on the slopes of Mt. Pernot, on the ridge between Marten and Fall
Creeks, flowing generally northward to empty into the McKenzie from the south.  Gale
Creek, a major tributary, enters Marten Creek from the south and west a short distance above
the mouth of Marten Creek.  Spawning by the Federally-listed spring chinook, steelhead,
native rainbow trout, and native cutthroat trout has been documented.  While the Federally-
listed bull trout has not been documented in Marten Creek, habitat was considered suitable
for rearing, and they have been found nearby in the McKenzie River.  Chinook and bull
trout, if present, are restricted to the lower mile to a mile and half, but steelhead have been
documented spawning over three miles upstream.  Cutthroat trout are found throughout the
watershed.  Steelhead, rainbow, and cutthroat trout use Gale Creek. 

Marten Creek water quality is generally good but has declined in the past 15 years as a result
of increased sediment production from upstream. Timber management activities and road
building have modified the hydrologic and sediment regimes.  Riparian vegetation is
variable, with reaches bordered by older growth and other reaches having only young alder. 
The stream channel shows deterioration from flooding and there is an absence of large
structural materials resulting in the loss of spawning habitat and larger, deeper pools.  A
number of landslides and channel failures have delivered sediment and debris to the stream
channels.  Some of the material has flushed out of the stream, but other debris remained and
formed a series of debris jams in both Marten and Gale Creeks that store sediment and debris
and create barriers to upstream movements of fish. Some of the smaller tributaries retain very
good habitat, while the main Marten and Gale Creeks would benefit from restoration efforts. 

2.1.3.  Low Elevation Headwaters of the McKenzie River Potential ACEC (Area of
Critical Environmental Concern) 

To qualify for ACEC status under BLM Manual 1613 (1988), an area must first be
nominated as a Proposed ACEC, pass a screening evaluation that identifies the area as a
Potential ACEC, and then must be designated as an ACEC within a planning environment
(resource management planning or amendment process).  To be designated as an ACEC, an
area must also require special management prescriptions to protect the significant values that
would not be prescribed in the absence of an ACEC designation.  The Low Elevation
Headwaters of the McKenzie River was nominated for ACEC status in February 1993.  In
May of 1994, the area was evaluated under the BLM ACEC Screening Criteria (BLM Policy
1613, 1988) and qualified as a Potential ACEC by containing Relevant and Important values
specific to the area.  The Low Elevation Headwaters of the McKenzie River Potential ACEC
is currently being managed for the Relevant and Important values that were identified in the
1994 screening process as per Eugene District RMP (1995) and BLM Manual 1613 (1988). 
The Relevant and Important values for which the area was nominated have been considered
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in the development of the Middle McKenzie Landscape Design. 

The Low Elevation Headwaters of the McKenzie River Potential ACEC is a large block of
minimally disturbed even-aged mature forest with scattered remnants of older forest.  As
shown in Table 2-1, 10 percent of the area has been harvested in the last 20 years and an
estimated 68 percent of the area is 80 years old or older.   

Table 2-1 ACEC Age Distribution

Age Acres Percentage

0-10 286 4

10-19 485 6

20-39 0 0

40-79 1605 21

80-199 5246 68

200+ 0 0

nonforest 52 1

Total 7674 100

The area supports habitat important for maintaining endangered, threatened, and sensitive
fish and wildlife species.  The area also includes the intact low elevation Bear and Marten
Key Watersheds, representing excellent conditions for water quality and other riparian
values.  The Potential ACEC is 7,674 acres,  with 6,430 acres within the Key Watersheds.
The original ACEC nomination did not recommend a “forest preserve where commercial
forestry operations were to be precluded or even a long-term deferral”, but rather the
nomination focused on a “desire to secure the special management attention needed to
adequately protect (and enhance where possible) all of the relevant and important natural
values associated with these areas during all future management for commercial forest
products”. 

The key Relevant and Important Criteria meeting the ACEC Screening Criteria for the
nominated area are outlined in Chapter 5.0 Phase 4 - Evaluation and consist of the following
4 key criteria:

1. Management of the south bank of the McKenzie River scenic values
2. Management of BLM Special Status fish resources
3. Management of BLM Special Status wildlife resources
4. Management of Large Blocks of low elevation lands for wildlife 

The following table outlines species that will be considered under the Landscape Design  
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Table 2-2 – Fish and Wildlife Species Considered in the Original Nomination  for
the Low Elevation Headwaters of the McKenzie River ACEC

Special Status Species Fish
and 

Wildlife Species Considered
in the ACEC Proposal

Status 
(FY1993)

Current Status 
(FY2000)

FISH

Bull Trout Federal Candidate  Federal  Threatened

Cutthroat Trout ODFW Monitoring List ODFW Monitoring List

Summer Steelhead None None

Chinook Salmon Federal Candidate Federal Threatened

WILDLIFE 
 Known to Occur in
Proposed ACEC

Northern Spotted Owl   Federal Threatened Federal Threatened

Mountain Quail Federal Candidate BLM Bureau Tracking

Northern Red-Legged Frog BLM Bureau Assessment BLM Bureau Tracking

Cascade Torrent Salamander State Vulnerable BLM Bureau Tracking

Northern Saw-Whet Owl BLM Bureau Assessment None

Northern Pygmy Owl BLM Bureau Tracking BLM Bureau Sensitive

Harlequin Duck Federal Candidate BLM Bureau Assessment
(under review for Bureau
Sensitive)

White-footed Vole Federal Candidate BLM Bureau Tracking

Tailed Frogs BLM Bureau Assessment BLM Bureau Tracking

WILDLIFE 
Suspected or Possibly
Occurring  in Proposed
ACEC

Pacific Fisher Federal Candidate BLM Bureau Sensitive

Pine Marten Bureau Assessment BLM Bureau Tracking

Oregon Slender Salamander Bureau Sensitive BLM Bureau Tracking
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2.1.4 Federally Threatened and Endangered Species

Northern Spotted Owl – There are 8 known spotted owl sites on BLM managed lands
within the AMA.  At least 4 additional sites exist on private or USFS lands within one mile
of BLM lands.  A total of 517 acres has been allocated for these unmapped LSRs.   

Bald Eagles – No known northern bald eagle midwinter roost or nest locations currently
exist on BLM lands within the MMLA.  There are roughly 1667 acres of BLM lands in the
MMLA designated as Bald Eagle Habitat Areas (BEHAs).  These lands will be managed for
the maintenance of nesting and roosting habitat.  All actions within these lands will be to
enhance or maintain the structural characteristics necessary for bald eagle nesting and
roosting. 

Spring Chinook Salmon – Chinook salmon are more likely to be found in larger streams
and rivers 4th order or larger, with low gradients (<3%) and drainage areas >1900 acres
(Armantrout 1995).  Salmon streams in this watershed are the McKenzie River, Deer Creek,
and Marten Creek.  The preferred temperature for fry and juveniles ranges from 54 to 57°F.  
Spring chinook adults enter the McKenzie River between May and August.  They hold in
deep pools during the summer and spawn in the September/October when the first rains
come and water temperatures drop.  The young spend only a short time in the area before
gradually migrating to sea. 

Bull Trout – McKenzie River bull trout (formerly called Dolly Varden) are the only
remaining bull trout population west of the Cascades, and are found in the McKenzie River
from Leaburg Dam to Tamolitch Falls.  They are the top predator in the river system and
feed primarily on chinook salmon juveniles.  A critical limiting factor for bull trout is
suitable spawning habitat.  They spawn in the fall and the eggs/fry require very cold (<43°F)
water.  All known spawning habitat is currently in the upper McKenzie and the south fork
McKenzie which is outside of the MMLA.  They use the McKenzie and probably larger
tributaries such as Marten and Deer Creeks for migration and feeding.

2.2. Landscape Forest Structure and Condition

2.2.1 Introduction 

The MMLA is predominately mature forest.  The current forest was established as a result of
at least three fire disturbance episodes.  Most stands generally range in age from 70 to
approximately 120 years in age.  Many of these stands are of high density with basal areas
greater than 200 sq.ft./ac. and relative densities (RD) above a RD of 40.  As a result, they are
composed generally of a single or closely spaced cohorts of Douglas-fir with little
development of understory vegetation or shade tolerant species.  Some stands are now
beginning to develop small size shade tolerant trees as an understory but, with some
exceptions, this process is in its early stages.  

In the western edge of this analysis area, stands with lower densities occur, and these stands
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have more developed understory vegetation and a greater diversity of tree sizes and species. 
Here, understory vegetation is typically vine maple.  Evidence of fire history is also
contained throughout in a wide ranging seed bank of Ceanothus velutinus in the soils of this
area, which appears whenever disturbance such as burning during slash disposal associated
with harvest or road construction occurs.

Although most of the landscape is covered by a mature, nearly single cohort forest of almost
exclusively Douglas-fir, forest types other than that indicated above also occur.  Plantations
of young Douglas-fir are located within the analysis area, resulting from prior clear cut
harvest.  These stands range from precommercial thinning age to recent clear cuts of
approximately 2-3 years of age.  Most of these stands are located in the western 1/3 of the
area, where harvest has been more concentrated in the past.  

A small amount of 50 year old forest exists within the area, and some of this type has been
commercially thinned in the last few years.  Additionally, there are two notable types of
mixed age stands within the analysis area.  One of these types is small fragments of old
growth forest that survived the fires of approximately 120 years ago.  These consist of a
combination of old growth trees intermingled with trees dating from that fire event.  Within
the Bear Creek watershed, some mature forest contains two age classes, approximately 70
and 120 years of age.  These resulted from fires at both 120 years ago and 70 years ago. 
These stands show a wider variety of sizes than do the single cohort stands that are typical of
this area.    

The current age class distribution is shown in Table 2-3.  These are typically high density
stands.  As noted above, scattered remnants of 190+ age class lie typically in low slope or
streamside positions.  These may consist of single trees or small isolated strips and many
have not been mapped.  Old growth fragments assumed to be typical of stands within this
area prior to the last round of fire disturbance exist in some of the headwalls in Bear Creek. 
Areas previously clear cut harvested in the last couple of decades, are scattered within the
landscape planning area.

Table 2-3 – BLM Lands Age Class Distribution

Age class Totals
(acres)

Percentage

0 863 5

10 - 30 2532 15

40 - 60 1544 9

70 1772 11

80 - 120 9112 55

130 - 180 238 1

190+  428 3

nonforest 161 1

2.2.2 Disturbance Patterns
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Fire history information can assist land managers in understanding why certain landscape
patterns develop and how these systems function to support biotic and abiotic components. 
Information on fire frequency, fire severity, and the spatial distribution of disturbance
processes are all important criteria necessary in characterizing fire events.  Disturbance
regimes, especially fire, occurring in forest ecosystems of the central Cascade Range, are
primary factors influencing the following:

< Successional patterns of vegetation
< Species composition
< Patch sizes and patterns
< Structural components 

Historic fire regimes were largely driven by such factors as climate, land type, and the biotic
composition/condition of a given area.   Several studies have been completed that
characterize the fire regimes of the Oregon Cascades, including studies implemented within
the CCAMA.  Although other types of disturbances such as windthrow, insects, and
landslides have influenced the landscape at smaller spatial scales and should not be ignored,
fire disturbance has been a primary factor shaping the distribution and types of habitats found
within the CCAMA.  

2.2.3  Fire History of the Bear Marten Watershed

Fire history and fire regimes of the Bear-Marten Watershed, which occurs within the
MMLA, were reconstructed during the summer of 1995 and 1997 by Weisberg (1997).  The
information analyzed from this project serves as a reference condition describing the
historical fire disturbance patterns found within the Bear-Marten Watershed.   Information
about historic fire disturbance patterns has been used in the Middle McKenzie Landscape
Design (MMLD) to define the range of natural variability expected within the MMLA.  

Fire history was reconstructed from 1574 to1997 for the Bear-Marten Watershed.  Although
fire frequency and severity vary consistently for different topographic positions, and for the
geographic areas north and south of the McKenzie River, the historic fire regime from 1574
to 1997 within the whole study area may be best described as a “variable regime; frequent,
low intensity surface fires and long return interval, stand replacement fires (100-300 year
intervals)” (Weisberg 1997).  

2.2.3.1 Fire Frequency

According to Weisberg (1997), at coarser scales, the area north of the McKenzie River
experienced a higher fire frequency than areas south of the river.  At finer scales, fire
severity was greater and reburns were less likely on wetter slope aspects, on steeper
slopes, and at lower elevations.  Environmental settings (e.g., mesic steep slopes) south
of the McKenzie River may have lacked the frequent surface fire component, at least
under the climatic conditions from the late 1500s through the mid-1800s.  After 1850,
fire frequency increased within the watershed and may be attributed to European
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settlement and greater use along the river, a greater ability to detect small fires, and
possibly a warmer climate.  Fire data from 1574 to 1849 were used as the primary
reference period in the MMLA because it tended to eliminate fires that may have been
caused by European settlers in the area after 1850.

A variety of analyses were utilized to characterize fire frequency information.  No one
method by itself is a definitive indicator and all used together provide a better
understanding of fire behavior.  Weisberg (1998) suggests, however, that Mean Fire
Interval (MFI) is the only measure that provides information about both long and short
fire intervals and probably is the easiest to employ when trying to implement complex
silvicultural prescriptions.  It is not a measure to accurately describe what might have
occurred at a specific site, but is better utilized to characterize fire behavior at coarse
landscape levels.  MFI was the primary indicator utilized to characterize rotation patterns
in Landscape Areas 1 and 2 within the MMLA.

   
Fire history indicates that the Bear-Marten Watershed might be divided into spatially
distinct fire regimes over at least two different scales with the larger scale important for
fire frequency and the smaller scale important for fire severity.  The larger scale
delineation would involve splitting the watershed at the McKenzie River (see Landscape
Units Map).  The part of the watershed north of the McKenzie River (Landscape Area 1),
and in particular the Bear Creek drainage, might be considered a higher frequency fire
regime than the part south of the river (Landscape Area 2) (Weisberg 1997).

Weisberg (1997) did not specifically calculate fire frequency measures separately for
Landscape Area 1 (north) and Landscape Area 2 (south).  Sample points were limited in
some areas within the watershed, especially in the northwestern portion of the watershed
where older trees were not available for fire dating because of tree mortality from past
stand replacement fires.  During the period from 1574-1850 (276 years), fire data
suggests that, on the north side of the McKenzie River 1-2 fires were identified that
appeared to impact approximately 40 percent of the area and 3-5 fires occurred on
approximately 60 percent of the area.  These data suggest that on at least 40 percent of
the area north of the river, the MFI was probably somewhere between 138-276 years.  On
about 60 percent of the landscape north of the river, a representative MFI might have
been 55-92 years.  100-year MFI was selected to represent the mean disturbance
frequency in Landscape Area 1.  On the south side of the river a somewhat opposite
pattern emerged with a greater proportion of the area undergoing 1-2 fires and a smaller
proportion of the area experiencing 3-5 fires during the period from 1574-1850.  A 180
year MFI was selected to represent the mean disturbance frequency in Landscape Area 2. 
 

Fire history information from the Bear-Marten Watershed is only an approximate
reconstruction of fire behavior due to inherent limitations of detecting all fire events that
may have occurred in the area, and provides a general spatiotemporal fire history pattern
for the area (Weisberg 1997) that can guide future management activities.  Not only are
low intensity fires difficult to detect but, at the opposite extreme, large fires of several
hundred acres or more that may have occurred within the area leave little data to
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reconstruct past fire events.  

Conclusion – Silvicultural rotations in the MMLD should approximate fire intervals for
Landscape Area 1 and Landscape Area 2.  A rate rotation of 100 years in Landscape Area
1 (north) and 180 years in Landscape Area 2 (south) was selected for the MMLD and
considered to be within the natural range of variability for Bear-Marten Watershed. 
Similar rotation ages for both the MMLA and the Blue River Landscape Design are also
valuable for designing and implementing future research projects.

Fire history data were not collected for areas outside of the Bear-Marten Watershed that
are still located within the AMA.  Geology and topography were the primary criteria used
to define Landscape Areas 1 and 2 where fire history information was lacking.  It was
assumed that land form features would be one important factor influencing fire behavior
and would serve as an indicator in the absence of fire history data.  The western edge of
the north side of the McKenzie River from Finn Creek west was included in Landscape
Area 2.  Not only did this area resemble the topography of Landscape Area 2 better, but
could also provide a better mix of checkerboard landscape patterns between Landscape
Area 1 and Area 2 for future experimental design. 

2.2.3.2 Fire Severity/Stand Structure

 Weisberg (1997) reported that the fire regime for the Bear-Marten Watershed included
both low-severity fires that killed only some of the overstory canopy and high-severity
stand replacement fires.  The landscape patterns that are currently present will fluctuate
over time as disturbance events occur in the area.  During the 1840s the area was
predominantly old growth, and in 1590 it was predominately young Douglas-fir
regeneration.  Increases in fire frequency from 1850 to 1950 influenced stand
composition and structure by reducing shade tolerant western hemlock and western red
cedar and by decreasing available seed sources needed to sustain future establishment of
shade-tolerant species. 

Information from early Government Land Office (GLO) survey notes (1871 to1909)
indicate that western hemlock was probably more common within the area than presently
exists today.  The high severity fires between 1850 and 1950 influenced successional
processes resulting in the current vegetation patterns we see today which are dominated
by homogenous mature Douglas-fir forests.   

Low-severity fires within the watershed also influenced stand structure by killing the
shade-tolerant trees in the understory and sub-canopy.  Only half of the samples taken in
the study area had evidence of old growth tree(s) due to high-severity fires of 1850 to
1950s.  Most sites with old growth occur on the north-bounding ridge, west-bounding
ridge, Deer Creek drainage, and the headwaters of the Marten Creek drainage.  Areas
with low-severity fire, such as drier aspects and higher elevations, tend to have more old
growth tree(s) opposed to areas with high severity, stand replacement fire regimes where
establishment and growth of coniferous species did not develop into mature or late seral
conditions.  Dr. Weisberg analysis states that existing fire history studies may not
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accurately characterize fire severity (Weisberg 1998).  

In other studies within the Central Cascades, Dr. Weisberg reported little difference in
the fire severity between different Landscape Areas as it relates to post fire green tree
retention and that differences in fire severity may be more apparent at finer scales such as
hillslope position, suggesting a “weakly significant” effect of hillslope position where
fires burned with lower severity in lower slope positions (Weisberg 1998).  Additional
research is needed on fire severity patterns to support prescriptions.  His study also
reported that on finer scales post fire green tree retention can be observed both as
clumped and scattered individuals.  Because fires often tend to be less severe in lower
slope positions, conifers can survive fire and are often older age classes.  Conifers that
survive fires in any slope position tend to be older and of larger size classes and include a
variety of structural components such as wolf trees, leaning trees and snags.     

Conclusion – After harvest, the number of trees left for green tree retention and the
species composition of the trees left should vary by slope position and aspect.  More trees
should be left on the lower slope position than on the upper slope areas near ridge lines. 
The number of trees left per acre does not differ by landscape area.  Species composition
and stand development will differ by landscape area.

2.2.3.3 Fire Size/Patch Dynamics 

Weisberg (1997) suggests that fire episodes in the Bear Marten Watershed appeared to be
much smaller in the 20th century than in previous years.  This could have been due to
increased fire suppression activities that prevented larger fires from occurring.  The
distribution and abundance of patches formed by fire events are important spatiotemporal
elements influencing structure, function, and the composition of ecosystems.  Specific
historic information on patch sizes were not assessed in the Weisberg (1997) study and,
where possible, may be a subject of future analysis. 

2.2.4   Landscape Units

By designing management practices and techniques that fall within the historic range of
disturbance patterns and processes known to occur within this landscape, it is hypothesized
that structural features, functional processes, and species diversity occurring in the Middle
McKenzie Landscape Area can be ecologically sustained by moving towards historical
norms.  This project utilizes average fire conditions that might have occurred in the area over
a period of several hundred years.  Forest management, such as timber harvest, differs from
fire disturbance events in many important ways.  This Plan seeks to utilize some components
of fire history and behavior in the area and does not intend to “mimic” fire.  The Blue River
Landscape Project (1998) lists several important differences including the following:

< Variability – historical fire frequency, severity, size, and spatial pattern were all more
spatially and temporally variable than the landscape management strategy.

< Intense Fire – the effects of an intense fire are different than the effects of timber harvest
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followed by prescribed burning such as in litter consumption and nutrient cycling.

< Harvest logistics – the use of timber harvest machinery and roads impose limitations on
the resulting opening size, configuration, and remaining forest structure.

< Dead trees – only a small percentage of dead trees (snags or down logs) remain on the
site in comparison to a similar severity fire.

< Frequency of low-severity-fires –  low severity fires will be significantly less frequent
in this landscape management strategy than historically probably occurred in this area.

< Large patches – the very large patches (thousands of acres) that sometime occurred
historically will not be reproduced in this landscape management strategy

The MMLD divides the MMLA into various landscape units that are intended to
approximate historic fire disturbance patterns at various scales.  These units are critical to
scheduling of harvest and other project activities within the MMLA and they include (See
Landscape Units Map):

< Landscape Areas – Landscape Areas are the largest ecological unit identified in the
MMLD and correspond to the mean fire return interval (MFI) for the MMLA.  Two
distinctly different Landscape Areas have been identified in the MMLA with most of the
north side of the AMA having a greater frequency of fire than the south.    

< Landscape Regions – Landscape regions are intended to correspond in size with the
outer perimeters of past wildfires.  Data suggests that fires for the central Oregon
Cascades vary considerably in size.  Fire patches mapped in the 1930s ranged from 121
to 8,985 acres with a mean of about 840 acres.  Studies suggest that large fire episodes
also occurred in the area – up to 25,000 acres.  Determining Landscape Regions for the
MMLA is complicated by BLM checkerboard ownership.  Landscape regions are based
in part or in whole on six field watersheds and are thought to fall within historic size
ranges for fire events.

< Landscape Blocks – Landscape blocks have been delineated for planning purposes
associated with stand modeling and harvest scheduling.  The primary goal in delineating
landscape blocks was to emulate the size and distribution of disturbance patches that
might be found within the MMLA at any time due to historic fire events.  Data regarding
the range and size of these events, however, is not readily available.  While some patches
were easily identified as resulting from post 1850 fire events, fires occurring prior to
European settlement were not.  Additional data on mean size and distribution as they
relate to Landscape Areas 1 and 2 are needed to better characterize past disturbance
events.  In the absence of this information, other criteria were used to help identify
landscape block boundaries that would help maintain the operational feasibility and
ecological integrity of this area.   

The following eight criteria are not intended to be the only method of delineating



Middle McKenzie Landscape Design
January 2002 16

treatment areas.  As Interdisciplinary Teams develop more specific adaptive management
goals and site management prescriptions, or when fire history data on the size and
distribution of past fire mortality patches becomes available, the criteria for delineating
landscape blocks may change.  Site specific analysis may also lead to minor adjustments
in landscape block boundaries since block boundaries were done from aerial photos and
topographic maps rather than actual on-site analysis.  The following criteria were used to
delineate Landscape Blocks:

(1) Existing patches of similar structural stage were maintained wherever possible.

Rationale – Large patches with interior mature forest habitat are most critical to
retain.  Interior, older forest habitat is the most difficult forest habitat to establish and
maintain.  Many of these patches are results of past post European settlement fire
events.

(2) Ridges and streams were used for boundaries whenever feasible.

Rationale – Ridges and streams are easily identifiable natural features.  Smaller scale
natural processes and disturbances are typically confined by ridges and streams.  

 (3) Block boundaries were designed from stream to stream, rather than ridge to ridge,
when feasible.

Rationale – Past cable harvest settings normally spanned from one ridge line to the
next adjacent ridge line.  Streams were impacted by removing vegetation on each side
of the stream.  By limiting land management treatments to only one side of a stream,
the associated impacts are significantly reduced.

(4) Roads were used as boundaries in situations where ridge and stream boundaries are
not feasible.

Rationale – Roads are easily identifiable artificial structures that normally follow
topographic features.  Depending upon the road location, width, and standard of
construction, it may influence habitat conditions due to the edge effect.

(5) Blocks were delineated to include similar land forms and drainage patterns, when
feasible.

Rationale – Land forms have a direct influence on disturbance processes and
environmental conditions. 

(6)  Smaller block sizes were designated adjacent to the USFS, LSR, and private lands.

Rationale – Smaller blocks adjacent to the LSR will promote less disturbance along
the MMLA and LSR interface from BLM management activities.  Smaller block sizes
on BLM lands adjacent to private lands will help to mitigate for areas of much larger
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disturbance patterns, especially while blocks on BLM lands transition into 100 and
180-year rotation lengths.  

 (7) Smaller blocks were designated in the most visually sensitive areas.

Rationale – Areas that have high visual resource attributes are managed to provide
the least amount of impacts to the scenic quality of the landscape.  Creating smaller
treatment areas in areas of high scenic quality may blend better into the surrounding
landscape.

See Appendix A for a summary of landscape blocks and region acres.
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3.0 LANDSCAPE MANAGEMENT STRATEGY –  PHASE 2

3.1 Introduction/Summary

This chapter is the landscape design and discusses alternative ways to meet the NFP intent for
ACS Objectives, green tree retention, down wood, and snag requirements.  It describes the type
of restoration work that might occur.  The table below shows the four categories that BLM land
was assigned.  Non-reserve lands are where the transition and general timber harvest
prescriptions apply.  For the Reserves category, timber harvest may occur but would be for an
objective related to the type of Reserves.  The rest of this section gives a brief discussion of
each component of the landscape design.

Table 3-1 – Acres by Categories

Categories Acres Percent

Non-Reserves 8195 49%

Reserves

Riparian Reserve Corridors 4016 24%

Small Basin Reserves 2581 16%

Other Reserves 1858 11%

3.1.1 Landscape Areas Silvicultural Prescriptions 

Based on the fire history information, the MMLA was divided into two landscape areas and
each landscape area was assigned a rotation age and prescriptions.  Landscape Area 1 is
6,459 acres with a 100-year rate of regeneration.  Landscape Area 2 is 10,191 acres with a
180-year rate of regeneration.  There are two types of prescriptions – Transition and
General.  

Table 3-2 – Current Acres by Age Class

Age class Landscape Area 1 Landscape Area 2

0 346 517

10 - 39 974 1558

40 - 79 2233 1083

80 - 109 805 1451

110 - 180 2049 5044

190+ 34 394

nonforest 18 141

Total 6459 10,191
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The Transition Prescription was developed because of the existing conditions of the mature
stands.  Both landscape areas have high density stands and simple structured 70 and 110 year
old stands.  Since these stands are high density, the trees that would remain after a
regeneration harvest could be highly susceptible to blowdown.  In both landscape areas,
thinning would increase wind firmness and reduce the susceptibility to extensive blowdown. 
Thinnings would also increase stand heterogeneity.   

The General Prescription describes how stands would be managed to provide for structural
and species diversity.  Both landscape areas have an objective to develop and maintain
complex stands with a mix of shade tolerant and intolerant species.  In Landscape Area 1, the
stands would be generally two-tiered and in Landscape Area 2, the stands would be generally
three-tiered.

3.1.2 Green Tree Retention, Snags and Down Wood

More green trees will be left at the lower slope position than at the upper slope positions
since that could be the resulting pattern from a moderate fire.  The reverse would generally
happen for snags and down wood.  The table below shows the number of leave trees based
on need.

Table 3-3 – Leave Trees

Leave Trees per Acre Leave Tree Needs

 6- 20 Green Trees

8 Snags

300 linear ft Down Wood

3.1.3 Aquatic Reserves System

The Aquatic Reserves consist of riparian corridors on fish-bearing streams, streambank
buffers on non-fish-bearing streams, Transition Prescriptions and nine Small Basin Reserves
scattered throughout the MMLA.

Riparian Corridors – A one-tree height reserve will be placed on both sides of confined
fish-bearing streams.  A two-tree height reserve will be placed on both sides of  unconfined
or moderately confined fish-bearing streams. 

Streambank Buffers – In general, streambank buffers on non-fish bearing streams are a 25-
50 foot no harvest buffer. The combination of relatively low cutting rates, longer rotations,
and higher green tree retention levels should provide sufficient large wood input, old forest
habitat, and streambank stability on non-fish-bearing streams. 

Small Basin Reserves – The purpose of the Small Basin Reserves is to promote contiguous
habitats, meet the ACS objectives, and link with inclusions (other reserves). The Small Basin
Reserves contain aquatic habitats that are fish-bearing and non-fish-bearing.  As a result of
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land ownership patterns, it should be noted that the Small Basin Reserves do not always
consist of topographically complete basins. 

3.1.4 Fuels Management Strategy

Implementation of fuels management within the MMLA, especially the use of prescribed
fire, can serve as a tool to provide ecological benefits that low-severity fires likely would
have provided in the MMLA.  This, in conjunction with silvicultural prescriptions and timber
management techniques outlined in this Landscape Design, will provide tools that can be
utilized to help maintain or develop some of the above attributes. 

3.1.5  Inclusions

 Inclusions are areas that are to be managed differently than the surrounding general forest
matrix (non-reserves).  Management actions and landscape prescriptions for an inclusion area
may be different from the general landscape prescriptions, including a no action option. 

3.1.6 Response to Unplanned Disturbances 

The forest ecosystem is dynamic.  Unplanned disturbances (wind throw, disease mortality,
snow damage, insect induced mortality, animal damage mortality, catastrophic and small
fires) occur naturally.  Many times, small natural disturbances are biologically desirable
since they increase stand heterogeneity.  When natural disturbances are small, the planned
schedule of activities should not be altered.  Large scale disturbances should be evaluated in
conjunction with the management objectives of the MMLA.

3.1.7 Watershed Restoration 

Restoration opportunities are similar to what would occur under the NFP and could include
the following projects:  instream habitat improvements, riparian vegetation site restoration,
road restoration, culvert replacement, scenic improvements or mitigation.

3.2 Landscape Areas Sivilcultural Prescriptions

3.2.1 Transition Prescription for Landscape Areas 1 and 2 

Objectives

• Develop wind firmness in stands below and above rotation age in both landscape areas
• In Landscape Area 1, thin 70-80 year stands while stands are still at an age to respond to

thinning and before they become more susceptible to post thinning damage
• Begin silvicultural development of existing simple stands including those of the 120 year

age class group toward the final complex stand type
• All stands will be within the General Prescription within 100 years in LA 1 and 180 years

in LA 2
• Reduce visual impacts of past harvest boundaries
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Introduction/Need

It is assumed that immediate regeneration or final harvest of high density stands could result
in undesirable effects.  Based on monitoring of current harvests within this landscape area,
using a standard regeneration harvest under the NFP may result in significant loss of the
standing green trees due to blowdown.  This loss is assumed possible even in the event that
special techniques are utilized, such as clustering retention trees, feathering, and avoidance
of sharp density changes in canopy, and placement of retention trees in locations believed to
be protected from expected wind events.  The presence of blowdown along the edges of past
harvest provides evidence that some different prescription may be needed.

A late thinning as a preliminary treatment to regeneration harvest may be desirable to
implement on some of the landscape, while trying more traditional blowdown reduction
methods elsewhere.  This technique could be used to develop wind firmness in stands both
below and above rotation age.  While not proven effective for growth enhancement or
structure development, a late thinning to encourage the development of wind firmness ahead
of regeneration harvest, followed by the above techniques, would likely prove effective in
retaining more of the legacy trees left at time of final harvest.  These harvests would be
linked, with thinning occurring approximately one decade ahead of final regeneration
harvest.  Areas of lower density and lower height/diameter ratios could be final harvested
without a preliminary treatment. 

Several past harvest edges in both landscape areas diminish the overall scenic quality.  There
are abrupt and highly visible edges at the interfaces of past clear cuts and fully stocked or
overstocked stands.  Thinnings could be used to substantially reduce crown closure in such
locations, would reduce these visual contrasts, and provide a much more natural appearing
forest when viewed from the McKenzie River and Highway 126. 

Landscape Area 1 contains an extensive area of high density, approximately 70 year old
stands, which will respond favorably to a more conventional thinning of even density without
subsequent extensive blowdown.  These stands are nearly at an age and density at which they
will soon begin to lose resiliency and, if they are not thinned within a decade or so, risk of
post thinning stand damage will increase.   

Landscape Area 2 is significantly below the rotation age that would result from applying the
return interval.  Therefore, harvest will occur in some stands below the rotation age for
Landscape Area 2.  As noted above, late thinnings and subsequent regeneration harvest of
sub-rotation stands could be used to transition the landscape area toward the rotation age. 
Coincidentally, the two major age classes nearly match the proposed ages of the second and
third commercial entry.  Therefore, these stands could be placed into the general silvicultural
prescription at age appropriate positions.  However, due to past histories of high densities,
these stands will not have the structural elements that will emerge as stands are managed in
accordance with the General Prescription.  They would continue to retain a somewhat
simpler structure until they are final harvested.  
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Table 3-4 shows the anticipated treatments and timing necessary to bring the existing stands
into the General Prescription at the point where the General Prescription can be used for
further stand development.  

Table 3-4 – LA 1 and LA 2 - Transition Prescription

Current Stand
Type

First Treatment Action Second Treatment Action Point of Entry into General
Prescription 

Recent
regeneration
harvest areas

Interplant shade tolerants into
stand as needed

Move to General
Prescription

PCT

Precommercial
thinning stands
from old clear
cuts

Conventional PCT to reduce
density, emphasize desired
species mix, may be variable
density 

Uneven commercial
thinning to emphasize
stand heterogeneity and
release understory tolerant
species

At time of first commercial
thinning, approximately 40
years of age

60-80 years old,
stand
differentiation
not present

Conventional commercial
thinning, reduce density to
improve wind firmness, mark
at an even or near even
density (spacing) 

2nd thinning to release
future retention trees and
build understory; develop
heterogeneity  

Landscape Area 1, at time
of regeneration harvest as
landscape and block design
permits.
Landscape Area 2, at time
of 3rd thinning as landscape
and block design permits

60-80 years old,
stand
differentiation
present

Uneven density (spacing)
thinning to release, develop
wind firmness and maintain
crown on future retention
trees 

Landscape Area 1, final
harvest as landscape and
block design permit.
Landscape Area 2, move
to normal prescription

Landscape Area 1, at time
of final harvest.
Landscape Area 2, at time
of third thinning

90-120 years old,
stand
differentiation
not present

Even density (spacing) type
intermediate density
management harvest to
increase windfirmness and
maintain crown

Uneven density (spacing)
management harvest to
build understory
component and develop
proper mix of retention
trees on Landscape Area 2
only

At time of final harvest as
landscape and block design
permit

90-120 years old,
stand
differentiation
present 

Uneven density (spacing)
intermediate harvest to target
retention trees for release, or
immediate regeneration
harvest 

Final harvest as landscape
and block design permits

At time of final harvest

Narrative/Rationale

Thinnings can be used on the existing stands over and below rotation age.  Lower density
stands or selected areas could proceed directly to regeneration harvest with spatial
arrangements designed to reduce losses to the retention trees.  However, a thinning could be
used in those stands where regeneration harvest is not immediately contemplated.  These
stands would be slower to respond, due to their longer history of high density and increased
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overall height.  Thinning would begin to introduce some stand diversity for those areas not
targeted for immediate final harvest, while preventing fragmentation and sharp age class
variation.  Once these stands over rotation age are treated and wind firmness established,
they can be regeneration harvested as landscape and block objectives permit.  

Some of the 70-year old stands, particularly in Landscape Area 1, exhibit moderate levels of
stand differentiation in height and diameter of trees.  These stands can be moved more
quickly to the General Prescription, and the treatment should utilize and develop localized
variability in density.  

In Landscape Area 2, the existing population of 70-year old stands are near or at
approximately the age where the second thinning on this landscape is contemplated.  While
they have different structures than stands that would have gone through active management
throughout their rotation, some benefit will occur provided that the stands are not so dense
that they will not respond.  These stands are at an age where, if treatment is not started soon,
risk of stand damage after harvest will begin to rise.  

Landscape Area 2 has an extensive area of high density stands of approximately 100-120
years of age.  These stands could be treated to develop wind firmness.  Thinnings of this type
of stand, if utilized, should maintain evenness of crown density and avoid sharp changes in
canopy density to minimize turbulence and variations in wind penetration into the canopy
layer.  Once wind firmness is developed, stand heterogeneity can be introduced with an even
later thinning, or they could move to a final harvest.  The purpose of these two thinnings is to
first develop wind firmness and variability at a later date.  In addition, since the entire
watershed is below the identified rotation age, this harvest system will allow stands to
approach rotation age as landscape and block objectives permit while still permitting some
harvest level within the landscape area.

3.2.2 General Prescription

3.2.2.1 Introduction 

This prescription has an assumed starting position of either a young pre-commercial
thinning (10-15 yrs old) stand, or a recent regeneration harvest with green tree retention
(GTR) that represents the best available species mix.  For areas with existing high density
or older stands typical of the landscape area, see Transition Prescription for treatments
necessary to bring the stand into a position suitable for initial regeneration harvest or
other elements of this prescription.

3.2.2.2 Landscape Area 1 

Objectives

< Simulate a disturbance return interval typical of a more frequent fire return interval of
approximately 100 years
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< Develop and maintain complex two-tier stands with a mix of shade intolerant and
shade tolerant species with shade tolerant species more concentrated in lower slope
positions; See Appendix C for figures projecting future stand characteristics
illustrating this objective

< Develop small scale spatial heterogeneity by use of gaps and clumps at all slope
positions

< Alter the placement, timing, and number of snags and CWD levels to more closely
simulate natural disturbance levels  

 Introduction – In 100 years, it is possible to produce large overstory trees with large
limbs and live crowns that occupy a high percentage of tree height and an additional mix
of shade tolerant trees in both overstory and understory positions creating two canopy
layers.  However, 100 years is not enough time to develop additional spatial variability
by introducing gaps and allowing those gaps to grow to substantial size.  Producing
stands with more than two canopy levels will be limited to Landscape Area 2. 

Therefore, a divergence in treatment between the two landscape areas begins at the first
commercial thinning in which less emphasis will be on creating stand heterogeneity and
more on maintenance of the overstory trees and of the shade tolerant trees within the
stand than Landscape Area 2.  

At the block level, more emphasis will be placed on development of shade intolerant
stands on the ridgetops and higher slope positions.  Shade tolerant trees, while still a
component of the stands, will be more sharply attenuated within the upper slope positions
than on Landscape Area 2.  Overall, the level of shade tolerant trees will be lower in
Landscape Area 1 due to the shorter rotation age of 100 years.  This will shift the entire
area towards a high percentage of Douglas-fir.  Landscape Area 2 will contain a higher
overall percentage of species such as western hemlock and western red cedar.

Table 3-5 – Landscape Area 1 General Silvicultural Prescription Summary Table

Prescription Elements Landscape Area 1 Slope Position 
(Upper, Mid, Lower)

Rotation Age (years) / %
regeneration harvested
annually

100 year rotation
1.0% harvest/year

all

Landscape Block Sizes
(% of area)

25%< 100ac
38% 100-200 ac
37%>200 ac

all
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Prescription Elements Landscape Area 1 Slope Position 
(Upper, Mid, Lower)
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Retention Level (% existing
overstory crown closure)

30-50 % – (mainly located in
sensitive areas, i.e. riparian,
steep slopes)

upper: 10 – 30%
mid & low: 40 – 50%
*retention minimum > 6 trees  trees/acre ,
plus additional trees for cwd and snags to
be treated during stand establishment 

Retention Mixture, GTR
(concept; species dependent
upon aspect, slope position,
and microsite) 

Select a range of mature tree
species that promote a range
of biodiversity; include large,
decadent, windfirm trees

When available;
shade intolerant  shade tolerant
upper – 80% -----------20%
mid & low – 60 % ----40%

Reforestation Density (trees
per acre)

Reforestation will combine
planting and GTR seed source

Planting:
upper - 300 TPA
mid & low - 300 TPA

Reforestation Mixture
(species dependent upon
plant series/association) 

Varies with slope position Species will include; Douglas fir, western
hemlock, western red cedar.  Species will
be placed according to slope, aspect,
elevation, and micro-site.  Select species
using local stand exam data 

First Thinning, pre-
commercial at 10-15 yrs.
(trees left per acre)

Approx.  300 TPA (pct) stand
establishment
*plan for GTR seeding

upper – 300 TPA; limit Douglas fir to 250
TPA
mid & low – 300 TPA 
*adjust species composition
adjust CWD and snag level by treatment of
GTR (originally dedicated for cwd at regen)

Second thinning, 
commercial thin at year 40-
50 

Upper & mid slope - develop
stands w/ commercial trees
per acre 
lower  slope - develop stands
for large individual trees and
understory growth

upper and mid - 100 to 110 leave trees 
lower - 60 to 80 leave trees
plus additional trees for cwd and snags
*adjust species composition, 
release shade tolerant species 

Third thinning, commercial
thin at year 60-70

Approx. 50-60 TPA
develop individual tree
strength, characteristics, gap
openings

all slope positions; 50-60 leave trees in the
overstory at year 70 (commercial thinning).
plus additional trees for cwd and snags
*adjust species composition by either
 commercial or non-commercial 
entry

Final harvest @ 100 yrs 6-20 long-term retention
trees,(GTR) 
These trees are necessary to
promote historical conditions
of fire frequency and severity.
The units will not have less
than 6 GTR’s/acre 
plus additional trees for cwd
and snags

Retention levels --
upper and mid; added buffers to sensitive
areas, riparian areas, create clumps and
multiple canopies.
lower - placed near riparian buffers and
sheltered areas to ensure long-term sources
of large dominant trees of multiple species.
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Narrative

a. Reforestation mixture shall be placed according to aspect and slope position. 
Placement of shade tolerant species shall be higher in lower slope positions.  In
addition, shade tolerant species shall be placed in higher percentages on cooler
aspects, and the combination of slope and aspect will combine to increase the
percentage of shade tolerant species higher upslope on cooler (North and East facing)
aspects.  The purpose of this guideline is to emulate the tendency for fire disturbance
to be cooler at lower slope position and, to some extent, on cooler and wetter aspects. 
In Landscape Area 1, use of shade tolerant trees will rapidly drop off at higher slope
positions.  Due to shorter rotations in this landscape area, full development of the
shade tolerant trees will be more limited, and their use will be somewhat confined to
either a similar age and crown class as the Douglas-fir, or as a second tier of shade
tolerant trees.  

b. First pre-commercial thinning will provide an opportunity to adjust stocking levels
to maintain full live crowns, and to adjust for unpredictable levels of natural
reproduction from the GTR mix.  At this time, stocking species will be adjusted to
return any stocking species percentage levels to that similar to the guideline above
relative to slope position and aspect.  Gaps of various sizes may be created at this
time to introduce stand spacing and stocking level heterogeneity into the stand to
advance stand differentiation and to develop areas with highly dominant trees around
these gap areas.  Coupled with this action may be the introduction of tolerant species’
seedlings into areas that are deficient in tolerant species, and to begin development of
“second tier” trees.  In addition, some GTR may be treated at this time to develop
snags and CWD, and to reduce overstory shade to levels permitting faster growth for
the understory stand.

c. First commercial thinning will be designed to maintain full live crowns on stand
trees and to prevent self-thinning or excessive loss of lower crown.  This thinning will
retain the largest trees in the stand, and will be somewhat uneven in spacing.  In
addition, it will retain shade tolerant species relative to slope position and aspect and
will provide release of some shade tolerant trees.  Coupled with this activity will be
an additional opportunity to convert some of the GTR trees and some stand trees to
snags and CWD if levels are deficient in these two elements.  This thinning will be at
a wider spacing in lower slope positions to encourage growth of tolerant trees in the
understory, while maintaining a mostly Douglas-fir stand in higher positions.  

d. Second commercial thinning will be designed to continue maintenance of two key
elements.  First, those trees destined for future retention will be maintained at density
levels that permit continued rapid individual tree growth.  Second, shade tolerant
trees, which will be below the main crown canopy, will be released by removal of
both some overstory and adjacent shade tolerant trees.  This will be an additional
opportunity to readjust the species levels to those related to slope position and aspect
in the event that gaps created in previous thinnings have levels of advanced shade
tolerant trees that are not at desired stocking levels or species percentages.  Some
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gaps may be considered for non-commercial treatments if they have trees below
commercial size.  

e. Final harvest will leave a mix of GTR trees that will emphasize a mix of shade
tolerant and shade intolerant at lower slope positions and cooler aspects, and that will
emphasize trees such as Douglas-fir and other shade intolerant (if present) trees on
higher slope positions.  However this emphasis is not to exclude tolerants from higher
slope positions.  These could be maintained in clumps or other favorable aspects. 
Contrasted with Landscape Area 2, this landscape area will exhibit a sharper drop-off
in shade tolerant trees with increasing slope position. 

f. Within this Landscape Area, spatial heterogeneity should be expressed in the
placement of patches of denser GTR in upper slope positions and in gaps located
particularly in lower slope positions.  For this Landscape Area, the number of
patches/gaps will be less, and their deviation from the normal levels less pronounced
than in Landscape Area 2

3.2.2.3 Landscape Area 2 

Objectives

< Simulate a disturbance return interval typical of a more frequent fire return interval of
approximately 180 years.

< Develop and maintain complex three-tier stands with a mix of shade intolerant and shade
tolerant species, with shade tolerant species more concentrated in lower slope positions
and at generally higher overall levels in the area than Landscape Area 1.  In this area
tolerant species will occur at higher slope positions than Landscape Area 1. See
Appendix C for figures projecting future stand characteristics illustrating this objective.

< Develop small scale spatial heterogeneity by use of gaps and clumps at all slope
positions. 

< Alter the placement, timing, and number of snags and CWD levels to more closely
simulate natural disturbance levels. 

< Maintain shade intolerant species levels by use of gaps and small patch removal.  This
Landscape Area will have a higher level of gaps than Landscape Area No. 1.

Introduction 

It is assumed that a 180-year rotation is sufficient time to create stands that simulate late-
successional forest in a number of key elements.  This amount of time is sufficient to produce
large overstory trees with large limbs and live crowns that occupy a high percentage of tree
height, an additional mix of shade tolerant trees in both overstory and understory positions
creating multiple canopy layers, multiple cohorts, gaps and stand heterogeneity, and a
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sufficient supply of snags and CWD in various decay classes.  

Table 3-6 -- Landscape Area 2 General Prescription Summary Table

Prescription Elements Landscape Area 2
Slope Position 

(Upper, Mid, Lower)

Rotation Age (years)/%
regeneration harvested
annually

180 year rotation
0.56% harvest/year

all

Landscape Block Sizes
(% of area)

40% < 100 ac
36% 100-200
24% > 200 ac

all

Retention Level 
(% existing overstory
crown closure)

40– 50 % - (mainly located in
sensitive areas, i.e. riparian,
steep slopes)

upper: 10–30%
mid & low: 40–50%
*retention minimum > 6 trees/acre
plus additional trees for cwd and snags

Retention Mixture, GTR
(concept; species dependent
upon aspect, slope position,
and microsite) 

Select a range of mature tree
species that promote a range of
biodiversity; include large,
decadent, windfirm trees

When available;
shade intolerant  shade tolerant
upper – 70% ---------30%
mid & low – 50 % ----50%

Reforestation Density (trees
per acre)

Reforestation will combine
planting and GTR seed source

Planting:
upper - 300 TPA; Douglas fir to 250 TPA
Mid & low - 300 TPA

Reforestation Mixture
(species dependent upon
plant series/association) 

Percentage of species related to
slope position

Species will include; Douglas fir, western
hemlock, western red cedar, grand fir. 
Species will be placed according to slope,
aspect, elevation, and micro-site.

First Thinning, pre-
commercial at 10-15 yrs.
(trees left per acre)

Approx.  300 TPA (pct) stand
establishment
*plan for GTR seeding

Upper – 300 TPA; 
Mid & low – 300 TPA 
plus additional trees for cwd and snags
*adjust species composition

Second thinning, 
commercial thin at year
40–50 

Upper & mid slope - develop
stands w/ commercial trees per
acre 
lower slope - develop stands for
large individual trees

Upper & mid – 100 to 110 leave trees 
lower – 60 to 80 leave trees
plus additional trees for cwd and snags
*Adjust species composition, release
shade tolerant species in lower slope
position, limit Douglas fir to 60 TPA

Third thinning, commercial
thin at year 60–70

Approx. 50–60 TPA
develop individual tree strength,
characteristics, gap openings

All slope positions; 50–60 leave trees at
year 70 (commercial thinning)
plus additional trees for cwd and snags
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Prescription Elements Landscape Area 2
Slope Position 

(Upper, Mid, Lower)
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Fourth thinning commercial
thin at year 90–100

40–50 TPA All slope positions, 40– 50 large
overstory leave trees at year 100
(commercial thinning); plus additional
trees for cwd and snags
Develop individual tree strength and
characteristics, gap openings.  Thin
understory to lower intra cohort
competition and reduce overall density

Final harvest @ 180 yrs 6–20 long-term retention TPA
GTR
plus additional trees for cwd and
snags
These trees are necessary to
promote historical conditions of
fire frequency and severity.  The
units will not have less than 6
GTR/acre. 

Retention levels – 
upper & mid – added buffers to sensitive
areas and riparian areas, create clumps
and multiple canopies.
lower  – placed near riparian buffers and
sheltered areas to ensure long-term
sources of large dominant trees of
multiple species.
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Narrative

a. Reforestation mixture shall be placed according to aspect and slope position. 
Placement of shade tolerant species shall be higher in lower slope positions than LA 1. 
In addition, shade tolerant species shall be placed in higher percentages on cooler
aspects, and the combination of slope and aspect will combine to increase the
percentage of shade tolerant species higher upslope on cooler (north and east facing)
aspects.  The purpose of this guideline is to reproduce the tendency for fire disturbance
to be cooler at lower slope position and, to some extent, on cooler and wetter aspects.

  
b. First pre-commercial thinning will provide an opportunity to adjust stocking levels

to maintain full live crowns on reproduction, and to adjust for unpredictable levels of
natural reproduction from the GTR mix.  At this time, stocking species will be
adjusted to return any stocking species percentage levels to that similar to the
guideline above relative to slope position and aspect.  Gaps of various sizes may be
created at this time to introduce stand spacing and stocking level heterogeneity into the
stand to advance stand differentiation  and develop areas with highly dominant trees
around these gap areas.  Coupled with this action may be the introduction of tolerant
species seedlings into areas which are deficient in tolerant species, and to begin
development of “second tier” trees.  In addition, some GTR may be treated at this time
to develop snags and CWD, and to reduce overstory shade to levels permitting faster
growth for the understory stand. 

c. First commercial thinning will be designed to maintain full live crowns on stand
trees and to prevent self-thinning or excessive loss of lower crown.  Development of
Late-Successional structure, particularly large limbs, requires maintenance of some
trees at nearly open grown conditions.  This thinning will retain the largest trees in the
stand, and will be non-uniform in spacing.  In addition, it will retain shade tolerant
species at levels and will provide release of some shade tolerant trees.  Coupled with
this activity will be an additional opportunity to convert some of the GTR trees and
some stand trees to snags and CWD if levels are deficient in these two elements. 

d. Second commercial thinning will be designed to continue maintenance of two key
elements.  First, those trees destined for future retention will be maintained at density
levels that permit continued rapid individual tree growth.  Second, shade tolerant trees,
which will be below the main crown canopy, will be released by removal of both some
overstory and adjacent shade tolerant trees.  This will be an additional opportunity to
readjust the species levels to those related to slope position and aspect in the event that
gaps created in previous thinnings have levels of advanced shade tolerant trees that are
not at desired stocking levels or species percentages.  Some gaps may have to be
treated with non-commercial treatments if there are trees below commercial size.

e. Third commercial thinning at age 100 will maintain large dominant trees, maintain
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shade tolerant trees in both the overstory and understory, and will create gaps that will
serve to begin development of an additional canopy layer in those gaps.  This thinning
will be quite uneven, and will result in opportunities to adjust species mix within the
stand to return the stand to desired species mix.  If desired, gaps may be made large
enough to provide areas where shade intolerant trees may seed in and develop small
areas or pockets of a second age cohort of Douglas-fir.  If this occurs, a later non-
commercial entry may be needed to adjust stocking levels within those larger gaps. 

f. Final harvest at age 180 will provide for initiation of another rotation.  At this time
GTR should be provided to accomplish the following objectives:

< any landscape objectives such as wildlife corridors. 
< protection of sensitive or unusual areas or features, etc. 

In addition, GTR will be adjusted for slope positions.  Higher levels of both tree
density and higher levels of shade tolerant trees will occur at lower slope positions. 
However, intermittent areas of lower density GTR should be provided at lower slope
positions to provide for areas where natural fine-scale disturbance events may have
occurred.  This will provide areas where a continued presence of shade intolerant trees
such as Douglas-fir will be maintained in lower slope and riparian areas.

g. Within this Landscape Area, spatial heterogeneity should be expressed in the
placement of patches of denser GTR in upper slope positions and in gaps located
particularly in lower slope positions.  For this Landscape Area, the number of
patches/gaps will be higher, and their deviation from the normal levels more
pronounced than in LA 1.

3.3 Green Tree Retention

3.3.1 Objectives

< To emulate, where possible, natural disturbance patterns at the landscape area scale
while creating variable patterns across landscape blocks.

< To provide habitat for terrestrial and aquatic plant and animal species.
< To protect and manage for biologically, physically and/or visually sensitive areas.
< To integrate riparian and upslope management concerns.

 
3.3.2 GTR Management Guidelines 

Green tree retention (GTR) refers to retaining live conifer trees.  Green trees in
regeneration harvest units will be placed in accordance with the silvicultural prescriptions
indicated above.  Sizes will range across the diameters found within the stand, and will be
generally representative of the diameters within the stand.  However, some bias towards
larger diameters to improve the height/diameter ratios of GTR to increase wind firmness
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may occur.  Smaller trees will be left only where they have a likely possibility of
surviving harvest treatments.  These trees may be clumped or scattered in order to provide
appropriate conditions for growth of the new stand, as shown in the silvicultural
prescriptions.  Higher slope positions would average approximately 6 TPA and lower
slope positions would average up to 20 TPA, with a density gradient established between. 
Slope position should be determined on the block or overall stream to ridgetop position. 
Any single harvest unit may or may not span the entire range of GTR density depending
upon the specific harvest design and placement of the unit within the block.

3.3.3  Rationale

Overstory composition and shade tolerant species at the landscape block scale –
Historically, the amounts and distribution of shade tolerant species within a stand were
influenced by site moisture, hill slope aspect, and hill slope topographic position.  North
facing slopes, more mesic conditions, and lower hill slope position probably resulted in
greater relative dominance of shade tolerant species and individuals within a stand.  To
emulate these natural processes within a landscape block, more shade tolerant species
(e.g., western red cedar, western hemlock) will be retained or planted near riparian zones
or other more mesic conditions and on north facing slopes.  Retention and planting levels
for shade tolerant species should be examined for all stand entries.  Although planting of
shade-tolerants may occur after any entry, emphasis will be placed on planting after
precommercial thinning and the first commercial thinning entries.

Qualitative Considerations and Spatial Criteria of Retained Green Trees – Retention
trees should be both clumped and scattered individuals.  Clumps could range in size up to
five acres.  Larger blocks should have more or larger clumps.  Scattered individual trees
can range from 40 to 70 percent of the total retention trees.  Scattered or clumped
retention trees should be spatially arranged or retained to:

< Create a variable pattern within a landscape block. 
< Leave a variety of size classes while meeting objectives for target levels and

species retention mixture.
< Leave some of the largest, oldest live trees, decadent trees, wolf trees, and hard

snags, if available, while also retaining appropriate levels of shade tolerant species.
< Leave  higher levels of retention near streams and lower slope positions, and lower

levels on upper slope areas.
< Use GTR to minimize edge contrast in visually sensitive areas.
< Use GTR to  “feather” harvest unit boundaries to mitigate for windfall, abrupt

microclimate gradients, and other edge effects, including providing shade and
sediment control along non-fishbearing streams.

< Leave individual or smaller clumps of hardwood trees where operationally
feasible.  Interdisciplinary teams  will evaluate large clumps and apply site specific
management where appropriate, which would be similar to NFP.

< Retention trees could be placed around Inclusions to provide larger areas of refugia
or additional protection.  Retention trees could also be retained to protect or



Middle McKenzie Landscape Design
January 2002 33

enhance resource habitat features such as snags or down wood, bat roost sites  etc.

3.4 Snags and Down Logs

3.4.1 Objectives and Rationale

Coarse woody debris is discussed in detail in Appendix F:  Coarse Woody Debris (Snags,
Down Logs, and Large Woody Debris in Streams) and includes discussion on the data
analyses and rationale used to develop CWD management levels, and details and
implementation specifications for attaining the prescribed levels.

The main objective is to provide a quantity of large sound snags and down logs,
throughout the life of the stand that more closely approximate levels expected to occur in
natural stands of the western hemlock plant series on the west slope of the Cascade Range
in Lane County.  Managed levels will focus on maintaining specified amounts and types
of snags and down logs throughout the life of the stand because they are the minimum
quality required by most snag dependent species.  To manage for quality and quantity of
snags and down logs more closely resembling that typical in natural stands, it will be
necessary to periodically maintain and create dead wood throughout the development of
forest stands managed for wood products. 

 
3.4.2 Snag Management Guidelines

Snag creation and retention will be managed at each regeneration or commercial thinning
entry occurring roughly between ages 30-100 years in Landscape Area 1 and 30-180 years
in Landscape Area 2. Management guidelines were developed for three potential treatment
types:  regeneration harvest, pre-commercial, and commercial thinnings (see Table 3-7). 
Snags are described as follows:

< “sound” are in the early stages of decay in decay class 1-3 and 
< “decayed” are in later stages of decay in decay class 4-5 as described by Cline,

1980.

The number of prescribed large sound snags was generated from data gathered in natural
stands within and similar to those in the planning area.  Snag levels are prescribed for the
age classes where harvest treatments are expected to occur.  Details on attaining the snag
requirements are described following the same table in Appendix F.  Snags will be
retained/created at all harvest entries and will attempt to emulate natural distribution,
especially at regeneration harvest,  by creating higher amounts upslope where GTR is
lowest and natural mortality highest.

Table 3-7 (= Table F-4 in Appendix F) 
Snag Requirements and Specifications by Treatment Type and Age Class
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Harvest Treatment Snag 
Requirements

Snag Creation/Retention
Specifications

Retention and Creation Methods
For Harvest Areas

(See creation methods in Appendix F)
Regeneration
(any age)

$ 8 /acre All $ 50 ft tall
All $ 16"dbh
50 % $ 20" dbh
50 % < Decay class 1-2

Retain all existing decayed and sound
snags to the extent possible.
Create snags if retention levels are
below Snag Requirement levels.
If stand must stabilize after regen,
create at least half of the snags at
regen and remaining snags within 10 -
15 yrs..

Precommercial
Thinning - A
(15 - 35 yrs) 
For stands with
previous harvest
implemented PRIOR
TO MMLD

Depends on
availability and
needs.

None Retain all existing decayed and sound
snags. 
Create snags from existing
overstory/leave trees if possible, based
on availability. 

Precommercial
Thinning - A
(15 - 35 yrs) 
For stands with
previous harvest
implemented UNDER
MMLD

$ 8/acre None (unless creation
treatments not yet
completed from regen)

Retain all existing decayed and sound
snags. 
Any remaining green trees dedicated
for snag creation at time of
regeneration harvest not yet treated 
should be treated before or during this
entry.

Commercial
Thinnings
(30 - 80 years in LA 1
30 -110 years in LA 2)

$ 8/acre Stands < 80 yrs:
All $50 ft tall

 All $ 16 ” dbh
 50% $ 18-20 ” dbh (if
available)
50 % < Decay class 1-2

Stands > 80 yrs:
> 70 ft. tall
All $ 16"dbh
50 % $ 20" dbh
50 % < Decay class 1-2

Retain all existing decayed and sound
snags to the extent possible.
Create snags if retention levels are
below Snag Requirement levels.
If the stand does not contain enough
live trees of the appropriate diameters,
create “living snags”. 

3.4.3 Down Log Management Guidelines

Down log creation and retention will be managed at each regeneration or commercial
thinning harvest entry occurring roughly between ages 30–100 years in Landscape Area 1
and 30–180 years in Landscape Area 2.  Management guidelines are specified for three
potential treatment types:  regeneration harvest, pre-commercial, and commercial
thinnings (Table 3-8).  Logs are described as:  

< “sound” - in early stage of decay in decay class 1-3 and
< “decayed” - in later stages of decay in decay class 4-5,  as described by Fogel

(1973) and Maser et al. (1979) –  see Appendix D.
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Details on attaining the down wood requirements are described following the same table
in Appendix F.  A minimum of 240 feet will be created at time of harvest unless it is
determined that the risk of blowdown in the harvest unit is high enough to anticipate
excessive loss of green trees.  After the stand has stabilized, additional down logs will be
created (if necessary to attain 300 lf./ ac.) within 10 years.  Down logs will be
retained/created at all harvest entries and will attempt to emulate natural distribution,
especially at regeneration harvests,  by creating higher amounts upslope where GTR is
lowest and natural mortality highest.  

Table 3 - 8 (= Table F-8 in Appendix F)  
Down Wood Requirements and Specifications 

by Harvest Treatment for a Mixed-severity Fire Regime in the MMLD

Harvest Treatment Down Log
Requirements 1

 In Linear
Feet/Acre 

Down Log Specifications 2 Retention and Creation Methods 
Maintain all existing decayed and
sound logs,  > 16 inch diameter,
on the forest floor to the extent
possible for all harvest treatments
AND:

Regeneration
(any age)

300 lf / ac. All created/retained logs
that contribute to achieving
300 lf / ac should be :

conifer species

 AND 

$ 20 in. diameter at small
end and  > 20ft. length 2

AND

> 50% must be sound
(decay class 1 or 2) 2

Retain and/or create down logs to meet
the required amounts by falling trees
that meet the specifications.
Create a minimum of 240 lf at regen
(see exceptions in 3.4.3 section) 
If stand must stabilize after regen,
create remaining logs  within 10-15
yrs.

Precommercial
Thinning - A 
(15-35 yrs)
For stands with
previous harvest
implemented PRIOR 
to MMLD

300 lf / ac. Retain and/or create down logs to meet
the required amounts by falling
existing trees that meet the
specifications, if available and/or
Maintain future reserve trees for the
next commercial thinning.

Precommercial
Thinning - B
(15-35 yrs)
For stands with
previous harvest
implemented UNdER
MMLD

NONE if target
amounts created
during
regeneration
harvest

Any remaining untreated green trees,
dedicated for down logs at the time of
the previous regeneration harvest,
should be treated during this entry.

Commercial
Thinnings 
(35 - 80 yrs in LA 1;
35 - 110 yrs in LA 2)

300 lf / ac. Retain and/or create down logs to meet
the required amounts by falling trees
that meet the specifications. Used trees
with diameters > 16 inch  and < 20
inch only when trees > 20 inch
diameter are not available.
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1 See Table F-9 in Appendix F fFor # logs required based on d.b.h. to meet linear feet requirements.
2 Exceptions to this requirements are permitted when doing so would be an advantage to local wildlife, or plant/fungal species. 

For example, creating or maintaining smaller down logs in an area known to be used by clouded salamanders or Allotropa
virgata.

3.5. AQUATIC RESERVES SYSTEM 

3.5.1 Objectives

Aquatic Reserves (see Aquatic Reserves Map) were established to ensure that aquatic
habitats and processes are maintained and protected, and that management for aquatic
features is integrated with upslope management.  In particular, the Aquatic Reserves are
meant to ensure that the Aquatic Conservation Strategy Objectives (ACSO) and key
watershed requirements in the Northwest Forest Plan will be met.  Stream characteristics,
geomorphic setting, and key species refugia set the context for Reserve decisions.  The
Aquatic Reserves System in the MMLA is composed of three parts, Small Basin
Reserves, Riparian Corridors, and Streambank Buffers.

3.5.2 Small Basin Reserves 

Nine Small Basin Reserves were established to meet the ACSO and to provide
connectivity between upland and riparian areas and to link to other reserve areas.   The
Small Basin Reserves contain aquatic habitats that are fish-bearing and nonfish-bearing.  
This habitat delineation is important because high quality nonfish-bearing habitats tend to
be critical for nonfish aquatic species that have the potential to flourish in the absence of
fish predation.  Small Basin Reserves are designed to maintain and provide for late-
successional habitat.  It is assumed that historic fires would have left large patches of
undisturbed habitat like the Small Basin Reserves.

Reserves are dispersed across elevation zones in locations of high aquatic diversity.  In
particular, selected reserves were placed in headwater locations to benefit Cascade
torrent salamander, tailed frogs, and aquatic invertebrates; in locations with high
potential to contribute wood and other materials to stream through mass soil movements;
and serve as refugia for aquatic and riparian plants and fungi.  Where possible, reserves
encompass or adjoin Late-Successional Reserves associated with northern spotted owls
and areas with high concentrations of late- successional habitat.  Appendix B further
depicts the selection process for the Small Basin Reserve areas.

The nine Small Basin Reserves in the planning area are Finn - SBR 1, Indian - SBR 2,
Minney - SBR 3, Bear/LSR Extension - SBR 4, Upper Bear - SBR 5, West Fork Deer -
SBR 6, Upper Marten - SBR 7, Middle Marten - SBR 8, and Gale - SBR (see Small
Basin Reserves Map).   It should be noted that the Small Basin Reserves do not always
consist of  topographically complete basins because of BLM land ownership patterns.

The Small Basin Reserve group was collectively designed to meet the following
objectives:
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< To be distributed across drainages and elevations in areas of high aquatic
habitat diversity

< To contain headwaters areas
< To maintain cool microclimates and structure for sensitive species and 

invertebrate populations
< To encompass and adjoin existing LSR for LSR dependent species
< To contain areas with concentrations of unstable slopesTo connect high

probability landslide debris flow source areas to the aquatic habitat
< To have high potential to contribute wood and other material through mass soil

movements
< To protect areas critical for fulfilling life history requirements of sensitive

species   
< To be located for the benefit of aquatic and terrestrial plants

3.5.3 Riparian Corridors – Fish-bearing Streams 

Aquatic reserves also consist of a series of riparian corridors along all fish-bearing
streams.  The corridors are essentially linear and occupy the entire valley bottom and
adjacent toe-slopes.  These corridors connect aquatic, riparian, and upland areas
throughout the planning area and link with the Small Basin Reserves.  

A two-tree height reserve should be placed on both sides of unconfined fish-bearing
streams.  Unconfined fish-bearing streams have valley bottoms that are 12 times the
average stream width or greater.  A one-tree height reserve will be placed on both sides
of confined fish-bearing streams.  Confined fish-bearing streams have valley bottoms that
are less than 12 times the average stream width or greater. 

Riparian corridor should be managed equivalent to Riparian Reserves as specified in the
Northwest Forest Plan.  Management activities in the Riparian Corridors include the
development of snags and downed logs, underplanting to improve species composition,
and density management to improve stand condition and structural diversity relative to
the ACSOs.
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25-50’ streamside
buffer for seasonal
streams

1/2 to 1 site 
tree
streamside 
prescription

25-50’ streamside
buffer for seasonal
streams

1/2 to 1 site 
tree
streamside 
prescription

25-50’ streamside
buffer for seasonal
streams

Up to 1/2 site 
tree
streamside 
prescription

25-50’ streamside
buffer for seasonal
streams

Up to 1/2 site 
tree
streamside 
prescription

3.5.4 Streambank Buffers – Non-Fish-bearing Streams

A 25-50 foot no entry zone on either side of the channel will be left for streambank
stability under both the transition and general silvicultural prescriptions.  The
combination of relatively low cutting rates, longer regeneration rotations, and higher
green tree retention levels at the landscape level should provide sufficient large wood
input, old forest habitat, and streambank stability for non-fish-bearing streams.

Non-fish-bearing perennial and intermittent streams are smaller and steeper, and are
generally highly confined. Since 70 percent of stream miles are typically in the smaller
headwater streams, they are important areas for determining downstream flows and
sediment movements in addition to providing habitat for a variety of species. Structural
materials, particularly larger wood, are important in creating a stair-step configuration
within these systems.  The stair-step configuration reduces erosional energy and creates
small low gradient patches where surface flows more readily enter the groundwater.
These flats often accumulate deposits of small particle sediments which function as
habitat for  invertebrates, amphibians, and other species .

3.5.5 Streamside Management Area Prescription for Nonfish-bearing Streams

A “Streamside Management Prescription” would be applied within the streamside
management area that is an ½ to 1 site tree distance beyond the no entry zone.  See
figures 3-1 and 3-2 for a illustration of the streamside management area location. The
Streamside Management Prescription purpose is to reduce temperature and microclimate
effects that may be higher than on subsequent entries due to the single cohort of trees
occupying much of the landscape headwaters.  After more complex multi-cohort stands
have been established in proximity to these channels, the streamside management
prescription should end and the General Prescription would be applied. 

Figure3-1 Perennial Stream                               Figure 3-2 Intermittent Stream

Ta
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ble 3-9 summarizes the timber harvest prescriptions and down log recommendations and/or
requirements for fish-bearing, perennial non-fish-bearing, and intermittent streams.  Other
management activity may occur within the riparian management areas similar to that which
could occur within the NFP Riparian Reserves.  Some DWD or in-stream LWD are required
and some are recommended.  The following are items for the ID team consideration if they
choose to utilize timber harvest techniques as a tool for enhancing streamside management
areas:

< 8 trees per acre would be left for snags or snag creation and should be  > 16-20 inch
d.b.h and 50 + feet long.

< Stand treatment for riparian zone health, stream improvement, etc. may be
prescribed within the “no entry zone” on any stream type.

< For all stream treatments on all fish-bearing streams, down log amounts within
Riparian Reserves and no-entry zones should be modified as new information is
available.  Amounts to create may depend on harvest activities adjacent to the
stream or other decisions to create down wood for stream restoration projects.

< Down Log Pieces (CWD, LWD) should be conifers  > 20 “ d.b.h.(at small end) and
20 feet long, with > 50 % in decay class 1-2.

< In-stream Large Woody Debris Pieces (LWD) should be conifers  > 20 “d.b.h.(at
small end) and 20 feet long,  These lengths could be larger or smaller based on
stream size, topography, etc.  Some of the trees left for down wood should be
placed into streams as LWD.
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Table 3-9 – Streamside Management Prescriptions for Harvest, GTR, DWD, and LWD

MMLA Plan
Stream Type

MMLA Streamside Mgmt
Areas:  Sizes &
Characteristics 

Streamside Management Area
Riparian Habitats: 

Terrestrial Down Log and In-stream Large Woody
Debris Requirements (maintain/create)

   Transition    General    Transition    General 

Fish-bearing
streams,
unconfined

2 site tree reserve Standard NFP Actions
Thin to > 50 TPA or 60%
CC

Standard NFP Actions
Thin to > 50 TPA or 60%
CC

240 lf/acre 
DWD recommended

240 lf/acre 
DWD recommended

25-50 ft  no entry zone for
stream bank stability (within
the 2 site tree reserve) B

 No entry width of
 25-50 ft 

No entry width of 25-50 ft 1 piece/66 ft 
LWD into stream channel
recommended

1 piece/66 ft
LWD into stream
channel recommended

Fish-bearing
streams,
confined

1 site tree reserve
 

Standard NFP Actions
Thin to > 50 TPA or 60%
CC

Standard NFP Actions
Thin to > 50 TPA or 60%
CC

240  lf/acre 
DWD recommended

240  lf/acre 
DWD recommended

25-50 ft no entry zone for
stream bank stability (within
1 site tree reserve)

No entry width of 
25-50 ft

No entry width of 25-50 ft 1 piece/66 ft
LWD into stream channel
recommended

1 piece/66 ft
LWD into stream
channel recommended

Non fish-
bearing
Perennial
streams

Stream side management
prescription applied:  1/2 to 1
site tree beyond the 25-50 ft.
no entry zone. Determined
by local conditions

Thin to 50% canopy cover 
(>40 TPA) or 40 TPA 

Apply Upland Thinning
General Prescription

Thinnings - 300 lf/acre    
DWD required

Thinnings - 300 lf/ac
DWD required

no regeneration  harvest 1st

rotation 
Apply Upland  General
Prescription Regeneration
leave 10- 20 TPA

N/A Regen - Leave 1
piece/66 ft
LWD into stream
channel recommended

25-50 ft no entry zone for
streambank stability

No entry width of 25-50 ft No entry width of 25-50 ft  Some of the down log level
of 300 lf/ac should be
created/maintained as in
stream LWD- recommended

Some of the down log
level of 300 lf/ac should
be created/maintained as
in stream LWD-
recommended

Non fish-
bearing
 Intermittent
 streams

Stream side management
prescription applied
1/2 site tree beyond the 25-
50 ft. no entry zone.

Thin to 50% canopy cover 
(>40 TPA) 

Apply General Thinning
Prescription

Thinnings - 300 lf/acre 
DWD required

Thinnings - 300 lf/acre 
DWD required 



Table 3-9 – Streamside Management Prescriptions for Harvest, GTR, DWD, and LWD

MMLA Plan
Stream Type

MMLA Streamside Mgmt
Areas:  Sizes &
Characteristics 

Streamside Management Area
Riparian Habitats: 

Terrestrial Down Log and In-stream Large Woody
Debris Requirements (maintain/create)

   Transition    General    Transition    General 
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Regeneration harvest to 10
-  20 TPA,

Apply General 
Regeneration Prescription

Regen - 300 lf / acre 
DWD required

Regen - 300 lf / acre 
DWD required

25-50 ft no entry zone for
streambank stability

 No entry width of
 25-50 ft 

 No entry width of 25-50 ft  Some of the down log level
of 300 lf/ac should be
created/maintained as in
stream LWD - required

 Some of the down log
level of 300 lf/ac should
be created/maintained as
in stream LWD required

CWD = Snags and logs. LWD = Large woody debris (logs)  in active stream channel. 
DWD = terrestrial down woody debris (logs)              NA = Existing stand will not be harvested.
CWD and LWD amounts within NFP Riparian Reserves widths for fish-bearing streams are recommended levels.  Project ID teams should decide if these or
other amounts should be applied at time of harvest or during restoration or other activities.  CWD amounts within NFP  Riparian Reserves widths for
nonfish-bearing streams are required at time of harvest entries.  Some of the DWD logs should be dedicated as in-stream LWD for these streams.
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3.6 Fuels Management Strategy 

The fire regime for the Bear-Marten watershed within the MMLA included both low-
severity fires that killed only a small proportion of the overstory, and the high-severity stand
replacement fires.  The low severity fires influenced stand structure by killing shade-tolerant
trees in the understory and subcanopy, and not allowing old growth western hemlock and
western red cedar to develop as an important stand component except in the most mesic
stands (Weisberg 1997).  The Blue River Landscape Management and Monitoring Strategy
points out several attributes of low-severity fires:

< Kills a small proportion of overstory trees to create snags and future down wood
< Reduces fuel loading and fuel ladders, lowering the probability of future high-

severity fires
< Simulates herb and shrub growth by increased light levels and through an initial

flush of nutrients released by the fire
< Provides horizontal heterogeneity to understory habitats
< Provides a mix of fine-scale habitats

The Eugene District is currently working on an Interagency Integrated Natural Fuels
Management Strategy (INFMS) and potentially a Fuels Management Plan that will help
outline the fuels management priorities for the Eugene District.  The implementation of
actions within the MMLA will be addressed in the context of District priorities.  Completion
of these documents is currently scheduled for 2001.  Implementation of fuels management
within the MMLA, especially the use of prescribed fire, can serve as a tool to provide
ecological benefits that low-severity fires likely would have provided in the MMLA.  This,
in conjunction with silvicultural prescriptions and timber management techniques outlined
in this Landscape Design, will provide tools that can be utilized to help maintain or develop
some of the above attributes.   

Areas within the MMLA identified for prescribed fire or fuels management strategies can be
assessed on a block-by-block basis via ID team review and should focus on achieving site
specific objectives such as those attributes listed above.  Any fuels management strategies
within reserves should seek to maintain or enhance the attributes for which these areas were
reserved.

3.7 Inclusions

 Inclusions are areas that are to be managed differently from the surrounding general forest
matrix (non-reserves). Management actions and landscape prescriptions for an inclusion
area may be different from the general landscape prescriptions, including a no action option. 

Management actions within all inclusions should be designed to have neutral or beneficial
effects in the long-term on the primary values for which the areas were classified.  Some
inclusion areas have been identified on the landscape while others will be identified or
refined during project planning.  ID teams should assess all known and potential inclusions
affected by a project area and apply appropriate management prescriptions based on the type
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of inclusion and site-specific considerations, as directed under the Eugene District RMP
(1995) and Standards and Guidelines, and the Adaptive Management System (May 2000). 

Inclusions are classified as one of two types:  Withdrawn or Not Withdrawn, see Table 3-
10 for a list of inclusion names and types.  

Withdrawn Inclusions – There are approximately 9,638 acres withdrawn under this
category.  These areas are excluded from the commercial timber base.  The ecological
objectives that define the management actions and silvicultural prescriptions for these
areas are not within the normal range of options available in the Transition or General
Prescriptions and will be defined at the project level by ID teams.  

Non-Withdrawn Inclusions – These areas are conditionally included in the
commercial timber base and Probable Sale Quantity (PSQ) calculations.  The
management actions and silvicultural prescriptions for these areas would be defined by
the ID teams and are likely to be within the range of options available in the Transition
or General Prescriptions.

Table 3-10 – Summary of  Inclusion Types    

Inclusions may be managed through Withdrawn and/or Not Withdrawn status.
 PSQ = Probable Sale Quantity

 
 NAME

Withdrawn 
Inclusions
(Not included in the
PSQ)

Not Withdrawn
Inclusions

(Included in the
PSQ)

Timber Production Capability Classification
(TPCC) Areas

X X

Small Basin and Riparian Reserves X

Recreation & Visual Resource Management X

Existing Recreation Sites X

Planned Recreation Sites X

Planned Trails X

McKenzie River Wild & Scenic River
Corridor - all areas except Segment B.

X

McKenzie River Wild & Scenic River
Corridor-Segment B & North Fork
GateCreek.

X

McKenzie River Special Mgmt Recreation
Area (SRMA)

X X

Visual Resource Management Areas X X

Mass Wasting Areas - High Potential X



Table 3-10 – Summary of  Inclusion Types    

Inclusions may be managed through Withdrawn and/or Not Withdrawn status.
 PSQ = Probable Sale Quantity

 
 NAME

Withdrawn 
Inclusions
(Not included in the
PSQ)

Not Withdrawn
Inclusions

(Included in the
PSQ)
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Bureau Special Status Plants and Animals
(Bureau Sensitive Assessment & Tracking
Species)

X X

Survey and Manage Protection Buffer Species X X

Survey and Manage Component 1 & 2 Species X X

Federally Listed/Proposed Plants (Currently
none in the Planning Area)

X X

Federally Listed/Proposed Animals X X

Northern Spotted Owl –  unmapped LSR site 
cores located before 1994

X

Northern Spotted Owl – new, moved, or 
alternate sites located after 1994

X

Bald Eagle Habitat Areas (BEHAs,  active
nests, and midwinter  roosts

X

3.8 Response to Unplanned Disturbances 

The forest ecosystem is dynamic.  Unplanned disturbances (wind throw, disease mortality,
snow damage, insect induced mortality, animal damage mortality, catastrophic and small
fires) occur naturally.  Many times, small natural disturbances are biologically desirable
since they increase the variability of the forest.  When natural disturbances are small the
planned schedule of activities should not be altered.  Large scale disturbances should be
evaluated for their impact upon the management objectives of the MMLA.  Land
management decisions made as a result of large scale disturbance should consider the
associated impacts to adjacent landowners and their objectives.  A reevaluation of landscape
objectives and scheduled management activities may occur as a result of large scale
disturbances.  Although long-term landscape and watershed objectives may still be
applicable, changes in short-term plans may be necessary.

If a large, severe fire produced early seral conditions over a significant portion of the
planning area, an appropriate response might be to reschedule timber harvesting. 
Rescheduling may delay further regeneration harvest of live forest until the post-fire stands
have closed their canopies.  Where feasible, salvage logging of a volume of timber
approximately equal to that scheduled to be removed over that time period may be
appropriate to maintain projected timber flows.  To offer sound wood during the salvage
harvest, the rate of removal may be accelerated for a short period (2-4 years).  The condition
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of adjacent areas, both within and adjacent to the Adaptive Management Area, provides
important context for this evaluation.  

The recommended management response to disturbance would depend upon current
condition and knowledge, and should include consideration of the following factors:

1. Location of disturbance area – If reserves were burned, the landscape blocks may
need to be reconfigured to provide new reserves.  In some instances, it may be desirable
to redraw blocks to better align block boundaries with new, post-disturbance edges, if
fire occurs in landscape areas where timber harvest is planned. 

2. Proximity of the disturbance to adjacent landowners – If a large catastrophic
disturbance within the MMLA occurred that would jeopardize the adjacent landowner’s
property, management activities scheduled for the block may be altered.

3. Timing of disturbance relative to the block schedule – If a fire occurred relatively
close in time to when a block is scheduled to be harvested for timber, the block could
be salvaged as a substitute for its scheduled cutting.  If timber harvest is not scheduled
for many decades, however, in some situations it may be appropriate to leave the block
unsalvaged to provide patches of dead wood habitat and snags.  

4. Extent of disturbance – If small areas of blow down occur, they may be considered a
biological bonus adding diversity to the landscape.  Large areas of blow down may
trigger a reevaluation of block configuration and scheduling.

5. Condition of surrounding watersheds –  If scattered small burned patches occur, they
may serve particularly important ecological roles when they are the only patches of
high snag densities in the entire watershed.

Ecological functions of burned patches need to be considered if salvage for timber
values is contemplated.  Relative to natural conditions, managed landscapes are
generally characterized by low levels of snags and large coarse woody debris. 
Managed landscapes generally lack high-density snag patches composed of trees with
variable stem diameters.  Leaving fire-killed patches unsalvaged and maintaining the
overall block harvesting schedule may be the most appropriate response to unplanned
disturbance in some cases.  Unplanned disturbances may also be viewed as
opportunities to refine understanding of disturbance processes and patterns, and post-
disturbance recovery trajectories.

3.9 Watershed Restoration 

The Watershed Analyses identified three major types of aquatic habitat restoration.  The
first would be to remove or upgrade roads and culverts to reduce the impact on hydrologic
function, sediment production, and barriers to upstream fish migration.  The second would
increase the complexity of stream channels through placement of log and boulder structures. 
The third would increase the availability of large trees in riparian areas as a future source of
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large woody materials in the stream channel by increasing the percentage of the riparian
area that is conifer and by using silviculture practices in riparian areas to accelerate the
growth of conifer trees.  Because of the intermingled land ownership, restoration activities
would be more effective if done cooperatively at the sub-watershed or watershed scale. 
Site-specific restoration plans for inchannel habitat, roads and culverts, and riparian areas
within the MMLA area are currently being prepared. 
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4.0 SPATIAL AND TEMPORAL PROJECTION - PHASE 3 

4.1 Introduction 

A 10 decade harvest and forest composition projection was completed as a part of the
analysis of the Landscape Design.  This 10 decade projection is meant to be a forecasting
tool designed to develop information about the effects of applying the area control harvest
rotation over the landscape, and  the ages and spatial relationships that occur as a result of
applying the scheduling criteria.  This projection is not meant to be a guide as to the location
of harvest, nor is it the only available forecast.  This projection is only probable scenario.    

4.2 Projection 

The purpose of this projection is to develop an understanding of the effects of the MMLD on
the spatial distribution of forest types that emerge from the application of this area control
block patchwork.  A pattern that emphasized the placement of harvest units so that they
tended to avoid other harvest units was selected.  For comparison purposes, a similar
analysis was completed using a harvest schedule that applies the RMP harvest system. 
Table 4-1 shows the changes in seral stages over time as this plan is implemented.  

Table 4-1 – Seral Stage Projection

Seral Stage
Exiting Condition

(2000)
Year
2100

Early (0 - 30 years) 3395 2499

Mid-seral (40-70 years) 3316 2269

Late-seral (80-190 years) 9777 6410

Old growth (200+) 0 5315

Table 4-2 shows the estimated regeneration output per decade under the Landscape Design. 

Table 4-2 – Harvest Projection

Landscape Area Rotation
Year

Thinning
Acres/Decade

Regeneration
Acres/Decade

MBF / Decade

Landscape Area 1 100 392 340 17,430

Landscape Area 2 180 541 254 15,420

Total 933 594 32850
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4.3 Timber Harvest Scheduling

4.3.1 Methodology

Scale of Analysis – Harvest scheduling on this landscape is controlled by the three
identified scale levels:  Landscape Area, Landscape Region, and Landscape Block. 
Harvest scheduling was completed using the Landscape Block as the basic harvest unit
for a decade.  Information is then summarized by Landscape Region and Landscape Area
level to determine if any of the scheduling criteria act as limits to harvest unit selection.

Acres – The return interval was established at 100 years for Landscape Area 1 and 180
years for Landscape Area 2.  This yielded an area that is regeneration harvested at
approximately 340 acres/decade in Landscape Area 1 and 254 acres/decade in Landscape
Area 2.  This regeneration level was then applied across the MMLA for 10 decades.  

Time Interval – A projection was developed to examine the spatial pattern of stand ages
and types resulting from the application of the harvest schedule.  This analysis was
continued for 100 years in 10-year increments, and the seral stages and spatial pattern
were examined at each decade step to determine if the harvest scheduling criteria
continued to be met.

Analysis Steps – GIS and FOI (Forest Operation Inventory) information were compiled
by block.  Harvest units were selected for the purposes of this projection.  Harvest unit
selection was based on the criteria discussed in section IV, C 2.  Volume was projected
based on age class and leave tree requirements.  For a more detailed discussion on the
analysis steps used to develop a spatial and temporal projection, see Appendix C.

4.3.2 Criteria and Rationale for Specific Scheduling Choices

The following concepts for timber harvest scheduling should be tested and adjusted if
new information indicates that the proposed concepts are invalid.

4.3.2.1 General considerations to guide scheduling choices

< Harvest scheduling must reflect the present land management constraints. 
Excluding areas where timber management has occurred, the present stand
conditions are the result of large past fires.  Land ownership patterns coupled
with the requirement to comply with a variety of land use regulations dictates
that future timber harvest scheduling will not result in regeneration harvest
areas that cover an entire drainage or watershed, which may have occurred
during past fires.    

< At the watershed scale, the general approach will be to group regeneration
harvests in blocks located within one or two landscape regions in a 10-year
period.  
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< The priorities should postpone any disturbance associated with regeneration
harvests in landscape regions that are contributing to the best refugia habitat for
both aquatic species and for interior, late-successional species.  This priority
also serves to restore a desired spatial pattern of vegetation patches that are
currently in the most fragmented regions.  Grouping harvests within one or two
landscape regions in a given time period may simulate a small scale fire event.

< Where regeneration harvest occurs, blocks selected for harvest will match the
desired size of landscape blocks identified in the landscape prescriptions.  

< Harvesting of the landscape blocks will be dispersed within the landscape
region.  In addition to simulating past small scale fires, this approach
concentrates disturbance and habitat loss on relatively few spotted owl pairs at
any one time.  This approach also provides mid-scale refugia by not scheduling
harvest in broad regions for an extended period of time.  Road closure strategies
in conjunction with extended post-harvest recovery periods is also enhanced by
this approach.

< Within the areas of visual concern, harvest of landscape blocks will be regularly
dispersed through time and space.  The boundaries of harvest units may not
directly correspond to landscape blocks since there may be a desire to ‘feather’
the edge of the regeneration harvest with the past cutting boundaries and the
terrain.  Where possible, the intent of this strategy is to disperse the visual
effects of timber harvest or modify the visual results of past harvest.  The
viewsheds from the McKenzie River and Highway 126 are the most critical
areas of concern. 

4.3.2.2 Specific Criteria  to Guide Scheduling Choices

< No more than one block adjacent to a given Late-Successional Reserve (LSR)
should be regeneration harvested in a given time period (20 years).  Stand
maintenance treatments, precommercial thinning, and commercial thinning may be
conducted adjacent to stands that have been recently regeneration harvested. 
Staggering block treatments on a 20-year cycle will avoid rapid changes in habitat
and edge conditions in close proximity to spotted owl nest sites.

< No more than 25 percent of the area in the “high” rain-on-snow susceptibility zone
should be regeneration harvested in a 10-year time period.  This will avoid
concentration of timber cutting in areas potentially susceptible to harvest-induced
increases in peak stream flows.

< Schedule initial regeneration harvests in areas that are currently the most
fragmented.  Retain existing large blocks of older forest stands for the maximum
potential time.  This strategy facilitates obtaining the desired landscape pattern most
quickly by maintaining contiguous blocks of older forest and by creating larger
younger forest blocks where fragmented conditions currently exist.  Reducing
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harvest boundary lines in homogenous stands of older forest also reduces the visual
impact associated with some regeneration harvests.

< Depending upon the block sizes, delay regeneration harvest of a landscape block
that is adjacent to a block containing natural openings,  covering 50 percent of the
area and are each greater than 10 acres in size.  Since spatial pattern objectives are
designed directly into the landscape block pattern itself, cutting a large block next
to a forest stand with several large existing openings would create a combined
opening larger than that described in the landscape objectives.  If the combined area
of the adjacent blocks are less than 250 acres, it is recommended that the adjacent
blocks be combined and harvested simultaneously.

< Recognize the potential impacts of harvest induced wind throw in naturally
regenerated Douglas-fir stands that have not received stand density regulation and
intermediate harvest.  If necessary to avoid large scale (areas greater than 10 acres)
or catastrophic wind throw, enlarge landscape blocks to ensure the majority of
retention trees are not confined to wind throw prone areas.
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5.0 EVALUATION - PHASE 4

This section provides an analysis comparing the MMLD to NFP.  The analysis includes a
comparison of the MMLD and NFP in providing habitat for plants and animals, contributing
to meeetng the ACS Objectives and providing for Threatened and Endangered Species.  An
analysis was also done to discuss how the MMLD provides for the Important and Relevant
factors in the Proposed ACEC.   Overall plan impacts are similar to NFP.  There is potential
for site specific differences.

5.1 Landscape Structure

Table 5-1 compares the MMLD to the NFP at three different scales: landscape, stand, and
riparian.

Table 5-1 – Spatial Temporal Comparison

LANDSCAPE  PLAN NFP

Landscape Level

• Overall seral stage similar to NFP
• Overall population statistics is dominated by

the large percentage of reserves.  Because of
the large percentage of reserves, the effects on
the landscape seral stages by harvest of
individual stands will be diminished by aging
of the reserves
49% in reserves ( 8,455 acres)
51% in non-reserved areas (8,195)  

• Similar seral stage as the Landscape Design
• Same as Landscape Design

63% in reserves (10,477 acres)
37% in non reserved areas (6,173)

• Harvest is scattered across the overall
landscape to minimize local impacts.  

• Could be either scattered or aggregated 
   harvest

• Longer regeneration rotation rate (100, 180
years) 

• Larger units 
• Less fragmentation and edge effects
• Landscape pattern consisting of larger more

similar blocks, with less sharp edges between
blocks.  

• Shorter regeneration rotation (80 years)
• Smaller units
• More fragmentation and edge effects
• Boundary between the Riparian Reserve and

the harvested land base will be sharper with
more pronounced age and density divisions

• Higher percentage of the land base harvested
–  594 regeneration acres per decade and
1,033 thinning acres per decade

• Less trees removed per acre

• Lower percentage of the land based harvested
– 563 regeneration acres and 471 thinning
acres per decade

• Higher intensity (more trees removed) in the
disturbance 

Stand Level

• For a specific stand, 
Landscape Area 1 would have 1.0
regeneration entry in a 100-year period.
Landscape Area 2 would have 1.0
regeneration entry in an 180-year period

• For a specific stand,
Landscape Area 1 would have 1.25
regeneration entries in a 100-year period.
Landscape Area 2 would have 2.5 
regeneration entries in a 180-year period.
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• A higher level of shade tolerant species 
• A lower percentage of Douglas-fir. (increase

in the amount of hemlock, cedar)  

• Mostly Douglas-fir

• Increase in stand growth and development • High density stands will continue to have slow
growth and development

•  Shade tolerant species will be more integrated
into the total stand and will begin to be a
significant component in these stands

• Complexity of harvested stands will also
increase in harvest units due to:
< 6– 20 GTR trees for regeneration harvests
< 8 trees per acres of large diameter, sound

snags
< 300 linear feet per acre of down logs,
< (snags and down wood will be maintained/
    created at each harvest entry)
< Down logs will be created within riparian

zones for nonfish-bearing streams
• 2-3 cohort stands
• Openings will encourage light, understory &

overstory development – gaps and clumping
would be used

• At least the harvest base portion will continue
as more simple stands with two cohorts
expected.

• Single level stands in harvested areas with
retention trees 

• Complexity is less in harvest units due to:
< 6-8 GTR trees for regeneration harvests,
< 3.4 trees per acre of large diameter, sound

snags
< 240 linear feet per of down logs
< snags and down wood would be

maintained/created only at regeneration
harvest entry

• 1-2 cohort stands 
• Slower overstory and understory development

Riparian Areas

• Arrangement of Small Basin Reserves
includes upslope forests resulting in blocks of
higher quality plant and wildlife habitat that is
more functional and available due to patch
size and spatial orientation

• There are no Small Basin Reserves
• Arrangement of Riparian Reserves includes

only strips of terrestrial habitats providing less
benefits to plants and wildlife

• Restoration opportunities same as the NFP • Restoration opportunities same as the
Landscape Design

• Levels of protection in the Landscape Design
will be more graded than in the forest plan,
with different sizes of streams protected in
different manners, more closely resembling
natural fire patterns

• Sharp edges between the harvest stands and
the Riparian Reserves. Reserves are less
graded with less resemblance to natural fire
patterns

• 2-3 multi-level stands • 1-2 multilevel stands

• Fish-bearing streams will continue to receive
a high level of protection  

• Nonfish-bearing streams will receive a 25-50
foot streambank buffer and a Transition
Prescription 

• 4,016 - Riparian Reserves acres
2,581 - Small Basin Reserve acres

• Areas of high mass wasting potential will be
managed the same as the NFP

• Fish-bearing streams will continue to receive a
high level of protection  

• Nonfish-bearing and intermittent streams
would receive standard Riparian Reserves of
one site tree.

• 8,840 Riparian Reserve acres 
• Areas of high mass wasting potential will be

managed

5.2 Plant and Animal Habitats
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5.2.1 Introduction 

The components of this landscape design are:  longer rate of regeneration rotation, more snags, down wood
and green tree retention in harvest units, spatial location of green tree retention, inclusions, Small Basin
Reserves, and Riparian Corridors that were developed to move the landscape closer to approximating fire
disturbance patterns.  This is accomplished by utilizing fire history information in designing landscape
patterns and in developing stand structure.  This section provides a discussion relevant to ASC Objective
#8. 

5.2.2 Seral Stage Distribution 

The seral stage distribution under the NFP and the MMLD are approximately the same proportion when
projected over 100 years (see Chart 5-1).  Significant structural and spatial differences; however, will be
expressed on the stand and landscape levels between the two plans (see Section 3.2).  These differences will
influence the plant community composition that develops within the planning area.  The MMLA is
classified within the Western Hemlock Zone Plant Series (approximately 16,304 acres) with smaller
portions of the Douglas-fir Zone Plant Series on hotter, drier aspects (approximately 1,195 acres).

5.2.3 Stand Structural Characteristics

The longer time between regeneration harvests within Landscape Area 1 (100 years) and Landscape Area 2
(180 Years) will allow for the development of greater stand complexity (both horizontal and vertical) within
all seral stages once the General Prescription is applied.  It is expected that a forest with two major canopy
levels or layers (two-tier) will develop in Landscape Area 1 and a three-tier forest (3 major canopy layers)
will develop in Landscape Area 2.  Resulting stands in any of the seral stages of the MMLA will likely
provide greater habitat niche diversity than in the NFP. 

This could potentially result in changes in the proportions of  plant species found within 
the landscape
and, in some
cases, increasing
plant diversity. 
The longer
rotation rates and
potential
retention of older
more decadent
trees may provide
longer time
frames for

species such as epiphytic lichens and bryophytes to colonize and disperse.  These species are often more
closely associated with structurally complex older forests, which would be found in Small Basin Reserves and
fish-bearing streams under the MMLD, and would not be expected to benefit under the NFP except in riparian
areas. 
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The silvicultural prescriptions in the MMLD are designed to increase the number of tree species that will be
developing on the landscape, and increase their distribution relative to current conditions.  This is expected
to be realized more fully in Landscape Area 2 where a three-tier forest could develop within 180-year time
frame, allowing shade tolerant species and other minor tree species to develop as part of the stand.  This
level of complexity would not be realized in the NFP.  The MMLD prescriptions will allow the
development of stands that will more closely approximate the species composition expected within the
Western Hemlock Plant Series, especially in lower slope positions.  

 The following benefits of the MMLD contributes to both quality and quantity of habitats available to many
wildlife species:

< increased stand structural diversity  
< differences in canopy complexity  
< multi-cohort stands  
< continual availability of older and legacy trees  
< reduction in edge effects due to fragmentation  
< increased conifer diversity  
< larger tracts of older and less disturbed stands  
< overall closer resemblance to natural/historical conditions

5.2.4 Inclusions 

Some of the greatest botanical diversity found within the Eugene District occurs within Special Habitat
features such as rock outcrops, meadows, wetlands, and hardwood forests, etc.  Retention, protection, and
management of special habitat features would occur under both the NFP and the MMLD.   Inclusions will
be directly used to manage for spotted owls and bald eagles.  Although inclusions would be managed the
same under the MMLD and the NFP, many MMLD inclusions are augmented by Small Basin Reserves that
will greatly increase their size and quality through time.  Species requiring late seral stands or larger
patches of intact, complex, higher canopy forests will receive benefits greater than provided in the NFP. See
section 3.7 for additional information.

5.2.5 Green Tree Retention

Green trees left as legacy trees will contribute to stand diversity through time and function as a possible
source of snags or down logs.  Varying the conifer GTR leave levels by slope position is thought to more
closely mimic fire disturbance patterns at the stand level.  The availability of older or legacy trees under the
MMLD will be greater than the NFP. 

The spatial patterning of gaps and clumps applied as part of the harvest prescriptions on the block level will
provide for a mix of early seral species in the gaps while potentially retaining some plant species more
common to mid or late seral conditions within the clumps, depending on gap/clump sizes.  This is expected
to be true for either the Transition or the General Prescription under the MMLD.

The retention of hardwoods and shrubs are critical for epiphytic lichen and bryophyte species.  Retention of
hardwoods will benefit overall habitat diversity at the stand level while providing site specific habitat for
some species (e.g.,  Megomphix hemphilii appears to benefit from the presence of bigleaf maples). 
Hardwood conversions would occur only after the full range of ecological benefits have been evaluated and
managed similar to NFP direction.  This will occur on a site by site basis under ID team evaluation.

At the stand level, live leave trees contribute to overall stand complexity and resiliency including:  crown-
class differentiation, decadence, canopy stratification, canopy closure, habitat niche diversification,
retention and accumulation of biomass and nutrients, and future recruitment of snags and down logs. 
Greater stand complexity generally results in the greatest benefits to the most number of wildlife species
throughout the life of the stand.  Many wildlife species will use stands following a harvest much sooner
when legacy trees remain.  For example, live leave trees may be used as soon as immediately after harvest
by bird species for staging, foraging, roosting, or nesting.  Bats may use sloughing bark in sun exposed live
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trees for roosting.  Species such as spotted owls are known to use stands much sooner for nesting if
sufficient legacy components are present.

5.2.6 CWD (Snags and Down Logs) 

Greater amounts of CWD will be applied in the MMLD and are expected to result in increased benefits for
those plant/fungal species that utilize the long-term moisture storage and nutrients provided by CWD.  The
MMLD CWD levels more closely approximate CWD levels thought to be associated with the Western
Hemlock Plant Series, potentially benefitting a wide range of Survey and Manage and other plant/fungi
species.  It is thought that species such as the Survey and Manage species Allotropa virgata, many
bryophytes, and many species of fungi all utilize CWD as an integral part of their life cycle.

Snags are used by wildlife for a variety of functions such as nesting, foraging, perching, staging,
hibernating and roosting.  Of the nearly 100 species of wildlife that use snags, over half are dependent on
cavities for at least 1 of 18 life cycle behaviors, of which at least 4 relate to nesting (Thomas et al. 1979,
Nietro et al. 1985 in Brown Chapter 7).  Examples of species that will benefit include pileated, hairy, and
downy woodpeckers (primary cavity nesters), brown creepers, red-breasted nuthatches, American martens,
northern flying squirrels, several owl species (secondary cavity-nesters), and up to 15 bat species (use for
nesting and roosting/hibernating).

Down logs reduce erosion, affect soil development, intercept and stabilize water in upslope habitats, are a
major source of energy and nutrients, serve as a seedbed for vascular plants and surface for lichens and
bryophytes, and provide habitat for a broad array of organisms – including microbes, plants, invertebrates,
and vertebrates.  Down logs provide habitat for insects and fungi that, in turn, provide food for many
species of birds, mammals, reptiles, amphibians, and fish.  Logs also provide shelter, protective cover,
nesting sites, travel corridors, and thermal protection for a variety of wildlife species.  For example, large
hollow logs provide potential den sites for martens, bears, and other carnivores and smaller logs provide
hiding cover and travel corridors for small mammals such as red-backed voles and for amphibians such as
clouded salamanders.

In addition, large logs provide habitat complexity and cover within streams for many fish species.  In-
channel large woody debris regulate channel processes by slowing water flow, decreasing width-to-depth
ratio, enabling flood plain connection/side channel development, and create habitat for fish and other
aquatic dependent species.

The amount and topographic position of CWD under the MMLD will more closely mimic natural
conditions.  A significant benefit to wildlife and plant species will be realized by management for CWD at
all stand entries, versus only at regeneration harvests under the NFP, including  maintaining/creating down
logs in and near nonfish-bearing streams.  Stands after regeneration harvest will begin their next cycle with
a greater quantity and quality of CWD than would be expected under the NFP due to longer regeneration
rotation rates, increased stand diversity before harvest, and prescribed greater amounts of CWD
creation/retention.  Longer regeneration rates, higher levels of GTR, and management for greater conifer
species diversity will contribute to greater quality and quantity of natural recruitment of wood in MMLD
stands.  Overall, the MMLD will result in a higher and more consistent level of CWD available throughout
the life of the stand as compared to the NFP, due to managed levels and increased natural recruitment.

5.2.7 Small Basin and Riparian Reserves

5.2.7.1 Plant Species

Small Basin Reserves – Large blocks of undisturbed habitat within the Small Basin Reserves and the
associated stream systems will provide high quality refugia for vascular, non-vascular, and fungal
species.  These areas are not part of the Transition and General Prescriptions and are expected to reach
older forest conditions sooner than the surrounding landscape over time. Depending on the
developmental pathways that these reserves/stands proceed along, the areas are likely to benefit a host of
mid to late seral plants and fungi associated with older forest conditions such as:
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• Increased levels of CWD - fungi, bryophytes, vascular plants 
• Development of productive soil and duff layers – fungi, vascular plants
• Stand structural complexity such as large limbs with “perched soils” – bryophytes
• Long periods of disturbance free substrates – lichens,  bryophytes, fungi
• Undisturbed riparian/aquatic habitats – bryophytes, lichens, fungi

Planned disturbances that occur in the Small Basin Reserves will focus on maintenance of, or benefit to,
the primary values for which these areas were set aside.  The Small Basin Reserves will provide habitats
where biotic and abiotic attributes, such as microclimate features and below ground systems, will be
maintained for those plant species sensitive to disturbance, including saprophytic vascular species (ex.
orchids, montropes, Allotropa virgata), moisture loving lichens, bryophytes, and a wide array of fungi,
many of which are classified as Survey and Manage species under the NFP. The reduction in planned
disturbances and decreased fragmentation will also retard the spread of exotic or introduced species into
these areas, which compete with native flora and reduce botanical diversity.  The associated riparian
system will provide uninterrupted dispersal corridors for plant species that utilize riparian or aquatic
habitats for all or part of their life cycles.  The NFP, while providing riparian corridors, does not provide
large blocks of undisturbed habitat in Matrix lands that are beneficial to a wide array of botanical
resources.

Overall, the combination of Small Basin Reserves and Riparian Reserves will provide larger tracts of
older and less disturbed habitat, greater stand diversity and natural succession, connectivity corridors
within the BLM lands and to the adjacent USFS LSR, both aquatic and terrestrial habitat necessary for
many riparian dependent species, and refugia for both persistence and future source populations.  Many
of these benefits would not be provided under the NFP.

Riparian Habitat – In the Pacific Northwest, riparian zones are hotspots for lichen and bryophyte
diversity (Ruchty 2000).  Riparian forests host more nitrogen fixing cyanolichens (lichens with
cyanobacterial photobionts) than surrounding upland forests (Nietlich 1994, Peterson 2000, Rosso 2000)
and provide an important function in the generally nitrogen-limited forests of the Pacific Northwest. 
Some lichen species, including the ROD-listed lichens Cetrelia cetrariodes, Platismatia lacunosa, and
Ramalina thaustra, are believed to be obligate residents of riparian zones.  Riparian forests also support a
large biomass of mat-forming bryophytes (Peck 1997).  Such mats host invertebrates that may be
important as food for birds (Petersson et al. 2000).  Forage lichens found in riparian zones, including
Alectoria and Bryoria spp., are used by Glaucomys sabrinus (flying squirrel) for nest building (Masar
1985) and by deer and elk as winter forage.  As hotspots of lichen and bryophyte diversity, riparian zones
may function as important dispersal centers for these groups to upland forests.  Large intact riparian
systems connecting upland habitats through the Small Basin Reserve complex would be provided under
in the MMLD.  These areas may provide better functions as compared to the NFP because of the Small
Basin Reserve complex.

Under the MMLD, the Small Basin Reserve riparian system will provide excellent refugia for lichen and
bryophyte species and will serve to meet those ecosystems functions identified above.  Some habitat for
lichen species and bryophyte species will be provided for through:

• Riparian stream reserves on perennial fish-bearing streams
• Transition prescriptions on non-fish-bearing streams 
• 25–50 foot streambank buffers on perennial non-fish-bearing and intermittent streams 

For vascular and non-vascular plant species found to be Localized and Rare or Exclusive and Restricted
under the riparian module, it is expected that site-specific surveys would occur prior to any ground-
disturbing activities and, if found, would be appropriately mitigated for, including those species found
along intermittent streams.  Less sensitive bryophytes, lichens, and fungi identified as Survey and
Manage species would be subject to the provisions of policy paper titled “the Standards and Guidelines
and Adaptive Management Area System” (May 2000). 

Lichen, bryophyte, and fungal species will benefit from the following MMLD elements:
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• silvicultural techniques implemented to promote tree species diversity and structurally more
complex riparian forests 

• retention of hardwoods
• retention and development of snags and CWD; 
• retention of old “wolf trees, etc., within Riparian Reserves
• 25–50 foot streambank buffers and Transition Prescriptions

Because silvicultural prescriptions are designed to restore some attributes of  historic forest conditions, it
is expected that at the landscape and the stand level the MMLD should provide adequate habitat
conditions for these species.  Greater stand level complexity, longer 100 and 180 year regeneration
harvest return rates, unfragmented Small Basin Reserves (functioning to connect riparian and uplands),
and mitigating measures for the rarest of these species should provide equivalent, if not improved,
management strategies for these species as compared to the NFP.

5.2.7.2 Wildlife Species

Small Basin Reserves – Wildlife species will receive significant benefits from these reserves that would
not be provided under the NFP.  Bird and mammal species utilizing larger tracts of mature-late seral
habitats will receive greater benefit under the MMLD.  Examples include woodpeckers, songbirds, owl
species, large mammals such as fisher and marten, and small mammals such as red-tree voles.  These
reserves will provide extensive benefits to species of invertebrates and amphibians, especially those using
both aquatic and terrestrial habitats  such as red-legged frogs and  tailed frogs or species with limited
dispersal capabilities into adjacent drainages such as cascade torrent salamanders.

Overview of Terrestrial and Riparian Habitats of Riparian Dependent Species – Aquatic
invertebrates, amphibians, and one reptile species are the animals most dependent on, and expected to
benefit from, riparian habitat and management within riparian zones.  Many of these species use several
types of riparian and/or terrestrial habitats throughout their life cycle.  Up to 18 Bureau Special Status
invertebrate species that benefit from aquatic habitats are known or suspected  to occur in the planning
area.  Very little is known about these species’ habitat requirements or occurrence in the planning area. 
Implementation of this MMLD Design, in the long-term, is expected to provide benefits to aquatic
invertebrates similar to the NFP and natural conditions.  General invertebrate habitat information is
discussed in Appendix D.  Western pond turtles are the only riparian dependent reptile potentially
occurring in the MMLA and are entirely dependent on water for all of their life cycle except egg laying. 
While every species of amphibian in the watershed can be found within riparian areas during some part of
their life cycle, nine species are dependent on streams and riparian habitats.  The five key species are
described in Appendix D:  Table CC and in ACS Objective 9.

Terrestrial Habitats of Riparian Dependent Species – Many riparian dependent species also require
terrestrial habitats for some part of their life cycles.  For example, red-legged frogs breed in aquatic
habitats yet require moist terrestrial habitats for access to breeding sites, foraging and  dispersal,
including travel over ridge tops. 

Small Basin Reserves (particularly #s 6-10) and several other withdrawn areas are currently suitable
habitat for many of the riparian dependent species in the area and were designated, in part, to provide
current and future habitats through time, including connectivity to the adjacent USFS Mt. Hagen LSR. 
These reserves and other withdrawn areas combined with longer regeneration harvest rotations, green tree
retention, additional managed levels of coarse woody debris and  increased vegetative diversity in non-
withdrawn areas will result in more functional terrestrial habitats of greater quality, size, and spatial
orientation on the landscape than those expected under the NFP and similar to natural conditions.

Riparian Habitats of Riparian Dependent Species – At the landscape scale, the long-term benefits to
aquatic invertebrate and amphibian individuals and their riparian and terrestrial habitats as a result of
implementing the MMLD are expected to be similar to natural conditions and greater than the NFP. 
While localized short-term benefits may occasionally be less in some nonfish-bearing streams, long- term
benefits are expected to equal or exceed those provided under the NFP.
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Aquatic Reserves and other withdrawn areas (8,455 acres) alone are expected to provide habitat for
persistence, breeding, dispersal, and future source populations for many aquatic invertebrates and
amphibians.  Small Basin Reserves # 6-10, in particular, are currently suitable habitat for many of the
aquatic invertebrate and amphibian species in the planning area.  These reserves were designated, in part,
to provide current and future aquatic habitats, connectivity to other riparian  withdrawn areas, and aquatic
dispersal corridors. Much of this assumption is based on local knowledge of species use and habitat
conditions.  Habitats similar in size and quality to those in the Small Basin Reserves alone probably
would not be provided by the NFP (short or long-term).

5.3 Aquatic Conservation Strategy (ACS) Objectives

5.3.1 Introduction

There were three key elements considered in the development of the analysis for the ACS Objectives.  One
element was private lands.  How do we account for private lands in our analysis? The second element was
Riparian Reserves.  The Riparian Reserves are different between the two plans.  How will the analysis
compare how the Riparian Reserves contribute to meeting the ACS objectives in a way that is meaningful? 
The third element was species analysis.  Which species need to be discussed when adjusting the riparian
reserve widths?  This section details how the three key elements were addressed in the ACS Objectives
analysis.

For each ACS Objective in the document, there is a table that describes the desired landscape features
particular to each ACS Objective.  The table also includes the MMLD elements or RMP Best Management
Practices (BMPs) that will contribute to obtaining the desired landscape features.

Private Lands – The ACS objectives analysis is based on activities on lands managed by the Bureau of
Land Management in the MMLA.  The majority of the lands in the MMLA are privately owned and
managed by industrial forest companies under Oregon Department of Forestry regulations.  The BLM
assumes a short rotation on private industrial forest lands.  Impacts from private land activities were
considered and assumed to be the same under both plans.  Therefore, impacts from private land activity
were not analyzed in this document. 

Riparian Reserve Comparison – For the purposes of this analysis, the riparian areas were defined as the
interim NFP widths, which are two site potential tree widths adjacent to fish-bearing streams and one site
potential tree width adjacent to non-fish-bearing streams.  When discussing seral stage distribution, this
analysis will examine the difference in riparian seral stage between the two plans using the interim NFP
Riparian Reserve width as the area for comparison. 

Species Analysis – The effects of implementing the MMLD on plant, fungal, and wildlife species that are
expected to benefit from Riparian Reserves in the NFP were analyzed using the Riparian Reserve
Evaluation Techniques and Synthesis Document; Supplement to Section II of Ecosystem Analysis at the
Watershed Scale:  Federal Guide for Watershed Analysis (version 2.2, 1997).  This is also referred to as the
“Riparian Reserve Module”.  Only species known or suspected to occur in the planning area were
examined. 

A wildlife and plant species list was generated based on the Riparian Reserve Module and NFP Survey and
Manage or Protection Buffer status.  Local species of concern, species in the original ACEC nomination,
BLM Special Status species, and  federally listed or proposed threatened and endangered species were also
considered when compiling the wildlife species list.  The Oregon Natural Heritage Program and the Local
District non-vascular and vascular sensitive species of concern list were also used to compile the plant list. 
Fungi were not analyzed due to insufficient information available for many of these species.  Future
analyses should consider fungi species as more information is generated.

Plant and animal species identified in the Riparian Reserve Module were reviewed during this species
analysis.  Since 1997,  new information has been generated on the distribution and abundance for several of
these species.  The data suggest that some of the species classified as Survey and Manage Species under the
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NFP, which were considered Localized and Rare, no longer belong in this category (see appendix D for
discussion).  In addition, some species were added to the MMLD riparian analyses, that were not
considered in the1997 Localized and Rare species analyses, because of current information indicating
presumed rarity.  It is expected that over time this list would be dynamic and updated as new information
becomes available.

Table 5-2 shows species that were identified through Riparian Reserve Module analysis results as most
benefitting from, and dependent on, riparian habitats (see shaded blocks in Table D-2 in Appendix D). 
These species are discussed in detail under ACS Objective # 9 and were analyzed to compare how ACS
Objectives would be met in the MMLD vs. the NFP and natural conditions.

Table 5-2 – Riparian Dependent Species Analyzed for ACSO Compliance

Species Type Species List

Amphibians  tailed frog 

red-legged frog 

cascade frog 

cascade torrent (=Olympic) salamander

Dunn’s salamander

western pond turtle

Birds  harlequin duck

Mammals  white-footed vole

Lichens Hypotrachyna riparia

Bryoria pikei

Cetrelia cetrarioides

Dermatocarpon luridum

Hydrothyria venosa

Leptogium rivale

Leptogium cyanescens

Leptogium saturninum

Pannaria rubiginosa

Usnea longissima

Liverworts Sphaerocarpos hians

Bryophytes Crumia latifolia

Plagiochila satoi

Plathypnidium riparioides

Racomitrium aquaticum
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Scouleria marginata

Tritomaria exsectiformis

Vascular Plants Mimulus cardinalis

Epipactus gigantea

Note:  See Appendix D-Riparian Reserve Module Analyses for a complete list of riparian dependent and
associated wildlife and plant species.  Section 3.4:  Aquatic Reserves, also provides additional discussion
on some wildlife species and habitats associated with Aquatic Reserves under the MMLD. 

5.3.2 Objective #1 

Maintain and restore the distribution, diversity, and complexity of watershed and landscape-scale features
to ensure protection of the aquatic systems to which species, populations and communities are uniquely
adapted.

Desired Landscape Features MMLD Elements or RMP - BMPs

•  Landscape structure (vegetation composition,
structural stage, and spatial pattern) approximating
historical/natural landscape and watershed
patterns.

• Minimize sharp edges across forest classes
(overstory retention levels and the spatial pattern of
retention trees within a harvested block).  (MMLD
Element)

•  Historical/natural disturbance regimes and natural
processes.

• Restore vegetation as a source of woody material. 
(MMLD Element)

• Maintain natural delivery processes for wood and
sediment, and natural hydrologic cycles.  (MMLD
Element)

• Transportation system that minimally impacts
hydrologic and sediment regime.

• Recondition or decommission roads that are
presently affecting soil mass movements and peak
flows.  (RMP-BMP)

•  Stream network free of culvert barriers to
upstream and downstream fish migration.

• Remove culvert barriers to migration of aquatic
species.  (RMP-BMP)

5.3.2.1 Conclusion and Comparison to NFP 

Implementation of the MMLD would provide habitat to maintain the diversity and
complexity of the aquatic system on public lands.  Both the MMLD and NFP would
provide similar levels of fish habitat.  With the fire history as the basis for the MMLD,
the MMLD should be equal to, and possibly an improvement on, the NFP in terms of
restoring diversity and distribution of complex landscape processes.  The basis of fire
history should result in a disturbance regime that is closer to pre-settlement conditions
to which the local populations and communities are uniquely adapted.

5.3.2.2 Discussion

Aquatic Refugia – The establishment of Small Basin Reserves in the MMLA
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distributed throughout the watershed (approximately 16% of the watershed area on
BLM lands) maintains a distribution of Late-Successional Reserves that can serve as
refugia for many late-successional dependent species (see Small Basin Reserves Map). 
The NFP does not provide blocks of aquatic refugia.  These areas are also intended to
protect unstable soils, provide large wood input to upper watersheds, and provide
refuge for aquatic amphibian and invertebrate species of concern as well as riparian
travel corridors for many wildlife species, including connectivity to the adjacent Forest
Service Hagen LSR. 

Populations of aquatic amphibians, such as tailed frogs, cascade torrent salamanders,
Pacific giant salamanders, and some aquatic invertebrates are currently provided
sustainable refugia in Marten, Rough, and Bear creeks, particularly due to the current
water quality and mostly contiguous forested landscape that also provides opportunities
for aquatic and terrestrial movement to adjacent habitats.  The contiguous Forest
Service Mt. Hagen LSR is also currently providing habitat for these species and is
expected to provide sources of new individuals into some of the MMLA populations.  
Designation of Small Basin Reserves in this Landscape Design are expected to
contribute to refugia habitat and source populations for aquatic dependent amphibians,
particularly in Bear, Marten, and Gale creeks as well as terrestrial connectivity to the
FS LSR. 

The high-quality stream sections in the MMLA are not large enough to function as
aquatic refugia for fish.  The capability of the streams to provide an adequate
population of fish for recolonizing adjacent disturbed habitat is limited by the size of
the habitat.  The habitat limitation is due primarily to the size of the streams and not the
presence of severely degraded habitat.  The McKenzie River provides connectivity to
refuge habitat outside the MMLA, which may provide colonizers if disturbance occurs
in the MMLA or while disturbed areas elsewhere are recovering.  Natural barriers
restrict upstream movements in Bear, Indian, and Toms creeks, reducing the potential
for recolonization of these areas from elsewhere in the McKenzie basin in the event the
populations in these creeks were lost.  Bear and Toms creeks contain populations of
trout above these natural barriers that may be genetically distinct.  The barriers separate
the trout populations from upstream migration of trout or salmon, helping to maintain
these genetically distinct populations. For other non-fish aquatic species, the Small
Basin Reserves would provide refugia from which downstream areas may be
recolonized following disturbance events.

Riparian Stand Structure – Flexibility is built into the Landscape Design so that site-
specific implementation can provide additional riparian and upslope protection to
prevent mass movements or unacceptable increases in stream temperature based on
local conditions.  Openings would occur to provide light for understory development
and maintenance of hardwood species.  The resulting vegetation composition and
structure would approximate historical stands and disturbance regimes to which aquatic
species have adapted.

In MMLD, fish-bearing streams would have reserves, akin to Riparian Reserves under
the NFP.  The Riparian Corridors are expected to provide connectivity between the
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stream channels and Small Basin Reserves.  The Riparian Corridors would also provide
additional protection for instream and near stream components and processes.  In a
landscape setting, the Riparian Corridor approximates the moist valley bottom areas
that are generally not as susceptible to high fire severity.

Riparian stand composition and structure is an important component in restoring
riparian and aquatic functions across the landscape.  The MMLD and NFP would result
in different riparian composition and structure for nonfish-bearing streams.  Aquatic
and riparian-dependent species are believed to have evolved under the influence of
riparian stands composed of a diversity of seral stages.  Riparian stand composition is
expected to more closely resemble historical riparian composition and structure if
managed by the MMLD than by the NFP.  The combination of NFP Riparian Reserve
management and fire suppression may move stands exclusively toward late-seral
conditions within the next 100 years under the Northwest Forest Plan.  This would
reduce the seral stage and species diversity in the riparian areas.

Non-fish-bearing streams would not have a designated reserve outside of the
streambank area.  These areas would have a 25–50 foot streambank buffer and a
Transition Prescription for non-fish-bearing streams.  The riparian habitat areas would
be expected to be in a range of age classes over time.  Only intermittent streams would
move immediately toward this condition.  Perennial non-fish-bearing streams would
not have a regeneration harvest applied until such time as a more complex stand canopy
developed near these perennial non-fish-bearing streams.  Riparian and adjacent areas,
under the MMLD, would be managed to move toward historical conditions and may
more closely approximate historic stand composition and structure on federal lands.

Stream Temperatures – Although guidelines in the Landscape Design call for no
removal of bank trees or trees directly contributing to streambank stability (25–50 feet),
stream canopy openings, if of sufficient size, may contribute to slight local temporary
increases in stream temperature.  Such increases are usually of short duration and
within the natural stream temperature fluctuations.  State water quality criteria for
temperature, based upon the needs of cold water fish, would be met.

Large Wood – For fish-bearing streams, the amount of large wood entering the streams
from within a site potential tree width from streams would be similar to the NFP.  In
harvest areas near non-fish-bearing streams there would be a reduction in the number of
trees.  This may lead to a reduction in large wood that would enter the streams naturally;
therefore, trees would be placed in streams that will result in large wood in streams similar
to NFP or greater.  In the long-term, trees entering the streams will be larger under the
MMLD for non-fish-bearing streams.  For non-fish-bearing streams, terrestrial down logs
will be maintained/created as part of the typical prescription in all harvest entries at a rate
of 300 linear feet/acre with a portion of this dedicated as in-stream LWD.  

The addition of large wood into streams in the planning area will restore in-stream
complexity, and restore an important channel component that existed in streams
historically.  Aquatic dependent wildlife species, particularly invertebrates and
amphibians, rely on small pool and depositional area habitat in headwater streams that is
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usually created by large wood.  Restored channels will act as refuge for native aquatic
species as adjacent streams recover from disturbance.  In-stream restoration efforts will
focus on habitat recovery while maintaining or enhancing high-quality habitat (refugia)
within the planning area.  By identifying refugia and integrating in-stream restoration and
vegetation management, recovery of Middle McKenzie aquatic habitat is expected.

5.3.3 Objective #2 

Maintain and restore spatial and temporal connectivity within and between watersheds. 
Lateral, longitudinal, and drainage network connections include floodplains, wetlands,
upslope areas, headwater tributaries, and intact refugia.  These network connections must
provide chemically and physically unobstructed routes to areas critical for fulfilling life
history requirements of aquatic and riparian-dependent species.

Desired Landscape Features MMLD Elements or RMP – BMPs

• Unobstructed subsurface water flows • Correction of  culvert barriers to movements of aquatic
species.(RMP-BMP)

• Maintain natural wood and sediment
delivery and movement processes

• Use 100 and 180 year timber harvest rotations, moderate
levels of overstory retention, and distribute retention trees
near streams to maintain riparian and landscape
connectivity.(MMLD Element)

• Provide a system of Small Basin Reserves (MMLD Element)

• Continuity of habitat features both within
the stream network and between aquatic and
terrestrial ecosystems

• Use 100 and 180 year timber harvest rotations, moderate
levels of overstory retention, and distribute retention trees
near streams to maintain riparian and landscape
connectivity.(MMLD Element)

• Use small protected areas and Stream bank buffers to
connect high-probability landslide and debris-flow source
areas to fish-bearing channels.(MMLD Element)

• Connected system of aquatic refugia • Provide a system of Small Basin Reserves.(MMLD Element)

•Streams that can access their flood plains
during flood events

• Restore channel structure and stream bed development to
facilitate lateral connectivity into the flood plain.(RMP-
BMP)

• Water quality needed to maintain aquatic
community and not limit species 
movements

• Implement the following MMLD elements:
< stream bank buffers
< stream side prescriptions
< Riparian Corridors

• A system free of human barriers to
movements

• Correction of  culvert barriers to movements of aquatic
species. (RMP-BMP)

5.3.3.1 Conclusion and Comparison to Northwest Forest Plan (NFP)

The MMLA maintains spatial and temporal connectivity of habitats within and between
watersheds over the long-term through the following landscape features: 

• A well-distributed Small Basin Reserve system, linking upland and riparian systems 
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• Riparian Corridors on perennial fish-bearing streams 
• Transition Prescriptions along nonfish-bearing streams
• The pattern and distribution of green tree retention, so that higher numbers occur on

lower slope positions  
• Management for higher levels of down logs and snags (eventual down logs) more

closely resembling natural conditions.  This will occur upslope and within and near
non-fish-bearing and intermittent streams at all harvest entries. 

These connections provide chemically and physically unobstructed routes to areas critical to
fulfilling life history requirement of aquatic and riparian-dependent species.  By
approximating historical fire vegetative patterns, future landscape patterns should provide
for improved connectivity across the landscape. 

  
For fish-bearing streams, the amount of large wood entering the streams from within a site
potential tree width from streams would be similar to the NFP.  For non-fish-bearing
streams, trees entering the streams will be larger under the MMLD in the long-term.

5.3.3.2 Discussion

Small Basin Reserves – One criteria for establishing Small Basin Reserves was to include
currently known and suspected habitats and populations of species dependent on headwater
streams.  Considerations included both aquatic and terrestrial habitat life history needs.
Small Basin Reserves protect areas that appear to be critical for fulfilling the life history
requirements of some aquatic and riparian dependent species, particularly amphibians and
aquatic invertebrates.  These reserve blocks are well distributed across the landscape and
particularly situated in headwater areas identified as a priority for current and future habitat.

Although the total acres in reserves may be less, the quality of these habitats would exceed
those provided under the NFP.  Benefits include increased quality of refugia and source
population habitats with greater availability of terrestrial habitats necessary for the life
history of many of these species.  Intact terrestrial habitats in upslope environments in Small
Basin Reserves (especially #s 4 - 8) would provide critical routine travel and connectivity
between drainages for species such as red-legged frogs, tailed frogs, Dunn’s salamander,
and mollusks, plus undisturbed breeding habitats for harlequin ducks.

Under the MMLD, Small Basin Reserves combined with other reserves, longer regeneration
rotations, and coarse woody debris management are expected to be a net benefit for most
riparian dependent non-fish wildlife species as compared to the NFP.

At the landscape scale, Small Basin Reserves will greatly increase the quality and
functionality of the aquatic and terrestrial habitats within them for aquatic species when
compared to the NFP.  They will provide intact riparian and upslope terrestrial habitats that
connect over ridgetops, providing travel, dispersal, and refugia habitats that would not be
provided under the NFP.

Fish-bearing and Nonfish-bearing Streams – Reserves established along fish-bearing
streams protect the stream form and function.  Riparian Corridors are designed to provide
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shade, maintain cool, moist microclimate conditions, provide a source of nutrients, and
provide a near-stream source of potential large wood for  recruitment.  These reserves also
provide connectivity to areas critical to fulfilling aquatic and riparian-dependent species life
history requirements.   Guidelines in the MMLD call for a streambank stability buffer and a
Transition Prescription on non-fish-bearing streams.  By restoring and maintaining the
integrity of channel features, the design provides for maintaining the connectivity between
the headwaters and fish-bearing reaches of the streams, and between the individual
tributaries and main stem of the McKenzie River and its larger tributaries. 

Headwater Streams – Headwater streams would have less overstory retention than the fish-
bearing streams and the overall habitat quality of in/near-stream segment for invertebrates
and amphibians would be reduced in the short-term as a result of harvest activities until they
recover from disturbance in 5-20 years.  The local intensity of regeneration harvest
disturbance would be greater than the NFP; however, the disturbance is minimized by 1) 25-
50 foot buffer 2)10-20 trees per acres and 3)100 and 180 year rate of regeneration. 
Retention of non-tree vegetation and up to 20 trees per acre, depending on slope position in
the riparian area, should be sufficient to maintain water quality and habitat for aquatic
species using the headwater areas in the long-term. Project planning teams are directed to
provide additional protection measures on all streams that are within or adjacent to areas of
high mass wasting potential.

Upslope Areas – Almost 71 percent of the landscape is projected to be in forests greater
than 80 years of age in 2100, and the majority of younger forests would have one or more
older overstory cohorts, which would vary by slope position.  The upslope forest would
connect to the riparian area through the appropriate streamside management prescription to
help maintain water quality (see section 3.4). Maintaining a larger percentage of the forest in
ages greater than 80 years helps to maintain the hydrologic and sediment delivery processes.

Under the NFP, 72percent of landscape is projected to be in forest greater than 80 years of
age in 2100 and the majority of the younger forest would have less tree species diversity,
structural diversity, cwd, and snags than under the MMLD. 

5.3.4 Objective #3 

Maintain and restore the physical integrity of the aquatic system, including shorelines,
banks, and bottom configurations.

Desired Landscape Features MMLD Elements or RMP - BMPs

• Streambanks and channel substrates
exhibiting historical/natural dynamics.

• Do not remove bank trees, or trees contributing directly to
streambank stability which is estimated to be a 25 - 50 feet
buffer during commercial harvest. (MMLD Elements) 

• Active restoration and maintenance of stream channels
currently lacking large wood or other channel structural
elements sufficient to stabilize the stream channel and create a
more diverse system. (RMP - BMP)
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• Inputs of wood and bedload materials that
closely approximate historical/natural
rates of input, and contain similar types,
quantities, and sizes of materials as
historically input.

• Maintain conifers along fish-bearing streams as a source or
large wood.(MMLD Elements) 

• Place Small Basin Reserves in critical source areas for large
wood and inorganic materials (MMLD Elements) 

• Encourage growth of streamside conifers for future input of
large wood to streams.(MMLD Elements)

• Avoid timber harvest and road construction in areas with
potential high slope instability.(RMP - BMP)

• Active restoration and maintenance of stream channels
currently lacking large wood or other channel  structural
elements sufficient to stabilize the stream channel and create a
more diverse system.(RMP - BMP)

• Add large wood and boulders to streams to increase channel
stability and retention of organic and inorganic materials.(RMP
- BMP)

• Unobstructed stream crossings (primarily
roads) that allow materials normal
movement down the stream network.

• Replace culverts or decommission roads where culverts are
barriers to fish. (RMP -BMP)

5.3.4.1 Conclusion and Comparison to NFP

Aquatic system physical integrity on public lands would be maintained or restored with
implementation of the Landscape Design.  Streambanks will be maintained through the
use of streambank buffers and Riparian Corridors.  For fish-bearing streams, the amount of
large wood entering the streams from within a site potential tree width from streams would
be similar to the NFP.  In harvest areas near non-fish-bearing streams, there would be a
reduction in the number of trees.  This may lead to a reduction in large wood that would
enter the streams naturally; therefore, trees would be placed in streams that will result in
large wood in streams similar to NFP or greater.  In the long-term, trees entering the
streams will be larger under the MMLD for non-fish-bearing streams.  Over the long-term,
as trees in the riparian area grow larger and more susceptible to falling into the stream,
habitat diversity within riparian areas and the aquatic system would approach historical
conditions.

5.3.4.2 Discussion

Table 5-3 – Three Stream Buffers

Stream Types NFP MMLD

Non-fish-bearing
intermittent

1 site potential tree width < 25 - 50 feet stream bank buffer
< 50 feet from stream to 1/2 site
 potential tree width from 
stream – thinning, or up to 20 
trees per acre

Non-fish-bearing
perennial

1 site potential tree width < 25 -50 feet stream bank buffer
< 50 feet from stream up to 1 site potential

tree width from stream; 40 trees per acre or
50% canopy cover
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Fish-bearing confined 2 site potential tree width < 1 site potential tree width

Fish-bearing unconfined 2 site potential tree width < 2 site potential tree width

Table 5-4 – Seral Stage for All Stream Types Projected for 2100

Age Class  MMLD (%) NFP (%)

Early (0 - 30) 10 0

Mid (40 - 70) 9 0

Late (80-190) 39 46

Old growth 200+ 41 56

Note:  Interim NFP Riparian Reserves width is the area used for comparison using 1 site tree buffer width of
220 feet

When compared to standard NFP/ROD buffers, the MMLD would provide Riparian Reserves
that are the same in unconfined fish-bearing streams,  one half  width in confined fish-bearing
streams, and roughly one sixth width in non-fish-bearing streams.  

The amount of terrestrial riparian zone habitat in Riparian Reserves, using standard NFP/ROD
buffers, along all stream types under the NFP would be about 8759 acres.  When the same area
is  overlayed on the MMLD, 4016  acres will be in Riparian Reserve Corridors (Table 3-1) – a
difference of 4743 acres.  Of this 4743 acres, 2,842 acres will be managed as Small Basin
Reserves (SBR) that will provide much wider riparian buffers plus contiguous upland habitats,
which far exceed the quality of those provided in the NFP.  

This results in roughly 1901 acres less in the MMLD that will receive  riparian reserves (as
Riparian Corridors or Small Basin Reserves) when compared to the NFP/ROD buffer area.   Of
the 1901 acres subject to harvest , roughly 57 % will be >  40 years old, and 49 % > 80 years
old at any random location and point in time under the general prescription. 

From the overall landscape view, in 100 years, on average, 80 % of the total MMLA riparian
acres (all land allocations and stream types) would be > 80 years old, and 90 % (1705 acres)
would be > 40 years old.

Table 5-5 – Projected Riparian Reserve Seral Stage 
on Fish-bearing Streams Percentage in 2100

Age Class 2000
(%)

MMLD
(%)

NFP
(%)

Early (0-30) 17 4 0

Mid (40-70) 13 4 0

Late (80-190) 71 38 40
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Old growth 200+ 0 54 60

Note:  Interim NFP Riparian Reserves width is the area used for comparison; using 1 site tree buffer width of
220 feet

Fish-bearing Streams – Along fish-bearing streams, the Landscape Design would
provide a high degree of protection for existing riparian areas throughout the
MMLA.  These larger, perennial streams were historically more likely to maintain
adjacent riparian vegetation resulting from natural disturbance such as fire.  In the
long-term, approximately 54 percent of all  riparian areas along fish-bearing
streams would remain in old growth conditions (>200 years old.).  An additional
38 percent would be late forest (80-200 years old), with another 4 percent in 0-39
seral stage with a retention of overstory trees.  The reserve system along these
streams would provide a source of large wood delivery, canopy cover, and
streambank protection in both the short and long-term.  In comparison, the NFP
would maintain 60 percent of riparian areas along fish-bearing streams in old
growth over the long-term.  For fish-bearing streams, the amount of
large wood entering the streams from within a site potential tree width from
streams would be similar to the NFP.

Non-fish-bearing Streams – In harvest areas near non-fish-bearing streams there
would be a reduction in the number of trees.  This may lead to a reduction in large
wood that would enter the streams naturally; therefore, trees would be placed in
streams, which will result in large wood in streams similar to NFP or greater.  In
the long-term, trees entering the streams will be larger under the MMLD for non-
fish-bearing streams.  The Landscape Design would provide for greater diversity
among riparian areas and the aquatic system across the landscape, similar to
historic conditions.  Streambank stability would be maintained by retaining
overstory trees near streams (25–50 foot buffer), and in potentially unstable
sideslope areas.  The NFP would maintain these Riparian Reserves in old growth
conditions (>200 years in age) as a source of large wood delivery to stream
channels in the long-term.

Table 5-6 – Projected Riparian Riparian Seral Stage 
on Non-fish-bearing Streams Percentage in 2100

Seral Stage Current
Condition

 MMLD (%) NFP
(%)

Early (0-30) 21 14 0

Mid (40-70) 18 13 0

Late (80-190) 61 40 50

Old growth 200+ 0 33 50

Note:  Interim NFP Riparian Reserve width is the area used for comparison
using 1 site tree buffer width of 220 feet
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5.3.5 Objective #4  

Maintain and restore water quality necessary to support healthy riparian, aquatic and
wetland ecosystems.  Water quality must remain within the range that maintains the
biological, physical, and chemical integrity of the system and benefits survival, growth,
reproduction, and migration of individuals composing aquatic and riparian communities.

Desired Landscape Features MMLD Elements or RMP - BMPs

• Maintain or restore historical/natural
stream temperature, nutrient and
sediment regimes, including the
temporal variability of those regimes.

• Manage riparian vegetation so that the composition and structure
of riparian areas are similar to historical/natural conditions.
(MMLD Elements)

• Schedule timber harvest to reduce the potential impacts on water
quality over the long-term. (MMLD Elements) 

• Avoid new permanent road construction in riparian or mid-slope
areas unless the potential impacts are demonstrably less than the
alternatives. (RMP-BMP)

• No net increase in permanent roads in the Key Watershed (Bear
and Marten Creeks)(RMP-BMP)

• Avoid timber harvest and road construction in areas with
potential high slope instability.(RMP- BMP)

• Control use of equipment and chemicals to limit the potential for
introduction into the surface  and ground water systems.(RMP-
BMP)

5.3.5.1 Conclusion and Comparison to NFP

Water quality would be maintained with implementation of the Landscape Design.  Stream
temperatures and turbidity levels may increase locally in the short-term on non-fish-
bearing perennials with implementation of the Landscape Design, but would be well
within the range of natural variability and would meet the State water quality criteria.  It is
expected that these potential impacts would be within the normal natural fluctuations and 
not be detectable at the sub-watershed level.  Under the MMLD, such short-term loading
increases would be spatially and temporally isolated and offset by longer regeneration
rates, 25-50 feet stream bank buffers, and Transition Prescriptions. 

In the long-term, water temperature and turbidity along small, non-fish-bearing streams
would remain in a natural range that maintains the integrity of the system and benefits
individual species.  Some streams within the MMLA may have reduced water quality as a
result of recent and historic management activities on lands within the watershed.  Primary
changes have been increased sediment and higher water temperatures.  The proposed
actions, including transportation system upgrades, an active stream channel and riparian
restoration program, retention of stream side vegetation, and control of chemical use 
under the MMLD would maintain or improve water quality in streams on public lands. 
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Table 5-7 – Comparision of Riparian Management Practices 
under the MMLD and the NFP

Fish-bearing
Streams

Temperature
• equivalent to NFP

Turbidity
• equivalent to NFP

Comments:  Under both plans, fish-bearing
streams would be buffered by at least 1 site
potential tree.

Non-fish-bearing
Streams

Temperature
• possibility of some localized, short-term

impact that would not occur under NFP but
would be within the state Water Quality
criteria

Turbidity
• possibility of some localized, short-term

impact that would not occur under NFP

Fish-bearing Streams – Confined and unconfined fish-bearing streams will be buffered
by one and two site trees, respectively.  Solar exposure and water temperatures should
remain unaffected due to Riparian Reserve widths.  Water temperature and turbidity will
be maintained to State standards necessary for designated uses including cold water fish
species.  Sediment inputs are expected to be similar to the NFP and natural amounts and
less than historical fires in an episodic context.

The reserves are expected to maintain the quality of fish-bearing stream aquatic and
terrestrial riparian zone habitats for these species with little short or long-term effects from
harvest or other management activities.  The short and long-term benefits to aquatic
habitats, individuals, and associated upslope terrestrial habitats are expected to be greater
when compared to the NFP or natural conditions (mostly due to the addition of Small
Basin Reserves under the MMLD).

Non-fish-bearing perennial and intermittent streams, seeps and springs – Seeps and
springs will be managed as Special Habitats (Inclusions) as directed in the NFP. 

Non-fish-bearing perennial and intermittent streams will receive Riparian Reserve widths
less than the NFP.  Harvest activities may result in short-term increases in water
temperature and turbidity.  Solar exposure increases would be localized and short-term,
with shade recovery expected  within 5-20 years.  The local intensity of regeneration
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harvest disturbance would be greater than the NFP; however, the disturbance is minimized
by 1) 25-50 foot buffer  2)10-20 trees per acres and 3)100 and 180 year rate of
regeneration.  Under both the MMLD and the NFP, State water quality criteria would be
met and there would be no net increase in roads in the Key Watershed.  Small Basin
Reserves and other reserves ( 8455 acres), which are expected to provide refugia, source
populations, and dispersal opportunities for many aquatic invertebrates and amphibians,
would provide areas where water quality would generally not be effected by management
activities.  Overall, it is expected that the NFP and the MMLD would be equivalent with
respect the ACSO#4.

5.3.5.2 Discussion  

The two water quality issues that are of most concern are water temperature and turbidity. 
Solar exposure can influence stream temperatures, periphyton production, and invertebrate 
prey biomass.  The amount of fine sediment in stream beds influences the size and amount
of interstitial space available to amphibian and invertebrate populations in a stream.  Each
of these variables, in different combinations and degrees, can have different impacts
(positive or negative) on each of the stream-breeding amphibians, invertebrates, or the
other wildlife preying on these organisms.  In-stream and nearby down woody debris,
vegetation composition, and the type of stream substrate are contributing factors affecting
the influence of the variables mentioned above.

The Middle McKenzie watershed aquatic-dependent community is adapted to cold, clear
water.  Implementation of the Landscape Design should maintain and possibly contribute
toward long-term reduction of temperature and turbidity levels along all fish-bearing
streams on public lands (also see discussion for Objective #5 referring to sediment).

Stream Temperature

Fish-bearing streams – No measurable stream warming is expected along fish-bearing
streams as a result of proposed actions.  Overall stream temperatures are expected to meet
the State water temperature criteria developed for cold water fish species.  Benefits to
these streams are expected to be similar to the NFP and natural conditions.

Non-fish-bearing streams – Along non-fish-bearing streams, some timber harvests could
create openings that could slightly elevate short-term stream temperatures.  The non-fish-
bearing streams would have stream bank buffers, and Transition Prescriptions beyond the
25-50 feet.  The combination of GTR,  geologic shade and, in many places, stream
orientation should reduce any short-term effects in non-fish-bearing streams. 
Regeneration harvest rates are low and rotation ages are long (100 and 180 years), so very
little of the planning area would be in an open or young condition at any one time.  The
development of multi-cohort stands would result in a high degree of shade maintenance
under thinning prescriptions.  Thermal effects would be small and of short duration
because of rapid vegetation regrowth and overstory canopy closure.  The changes would
be localized in small headwater tributaries and would generally not have a measurable
effect on waters of fish-bearing streams. 
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Intermittent Streams – Increased stream temperature in intermittent (non-fish-bearing)
streams is generally not a direct concern for fish because the streams are often dry in late
summer when water temperature increases would have the greatest impact.  Short-term,
localized, cumulative warming is possible immediately downstream; however, it is not
expected to be detectable at a sub-basin level.  In smaller (1st - 3rd order),  non-fish-bearing
streams, seeps and springs,  water flow, stream temperature, and  nearby ambient humidity
are key, often  limiting, concerns for some aquatic invertebrates and amphibians (e.g.,
cascade torrent salamanders).  These habitats may depend on continuous or intermittent
surface and/or subsurface flows during warmer or drier times of the year.  Some species
may survive the drier and warmer times of the year by using subsurface habitats or cool
and moist terrestrial areas adjacent to streams.  Even species normally not obligated to
these conditions may utilize these habitats to avoid predation from fish or other amphibian
species downstream or when other preferred habitats are unavailable.  Slight, temporary
stream temperature increases can have a positive influence on some species (e.g., some
aquatic invertebrates, larval tailed frogs, and forage invertebrates for harlequin ducks).

Intermittent flows (at any time of year) may still provide  isolated areas of pooled water,
where stream temperatures may increase at a faster rate than under the NFP during the late
summer that could affect some aquatic species.  Some species of concern (Table C3 in the
ROD, USDA FS and USDI BLM, 1994)  such as algae some aquatic invertebrates, larval
tailed frogs, and forage invertebrates for harlequin ducks can benefit from smaller, local,
temporary open forest conditions created by this management approach.  Any detrimental
effects that do occur would likely be local, infrequent, and short-lived.  Plants that require
higher inputs of solar radiation would also benefit.

Stream temperatures are not expected to reach short-term levels that would limit aquatic
organisms as a result of the proposed actions.  Longer regeneration rotations of 180 years
would provide long time periods of dense canopy cover. Approximately 73 percent of
non-fish-bearing stream riparian areas would be >80 years old, with 14 percent of 0-39
year old stands maintaining some canopy retention level. Prescribed retention levels for
both landscape areas are thought to be within historical ranges.  In many cases, retention
levels may be higher than what may have existed following a natural fire.  Stream
temperatures associated with the various retention levels are likely to remain within the
range of historical variability.  All streams will receive at least some canopy retention. 
Even without full canopy retention, deciduous cover usually shades small streams within
20 years. The Landscape Design also prescribes relatively long timber regeneration
harvest rotations (100 and 180 years).  In this scenario, only a small percentage of the
stream network would be effected at any time.  It is unlikely that implementation of the
Landscape Design would increase average stream temperatures beyond those expected
under natural conditions.

Currently, the only stream in the planning area that is listed on the DEQ 303(d) list is the
McKenzie River, which is listed for temperature.  However, the DEQ 303(d) listing matrix
(ODEQ, 1998) indicates that water releases from Blue River and Cougar Reservoirs are
contributors towards the listing. Coldwater aquatic species in the McKenzie prefer
temperatures of 64° or less although they may tolerate higher temperatures for short
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periods of time.  Most streams have temperature regimes that are within this tolerant range
of native species, with the exception of bull trout.  Bull trout require temperatures of 42°
or less for up to six month while eggs are in gravels.  This requirement for low
temperatures currently limits potential use of streams for spawning although foraging fish,
which are more tolerant of temperatures up to 64°, may use the McKenzie River and
tributaries in the MMLA.  The actions proposed under both the NFP and MMLD would
maintain current temperature regimes on public lands for both the short and long-term,
meeting the ACS objective for maintenance.  Improvements in temperature would depend
on over-all management of aquatic systems in all ownerships in the McKenzie Sub-basin.

Turbidity – Most of the streams in the MMLA have had episodic sediment delivery
resulting from the February 1996 floods.  As a result of the recent episodes, sediment
levels continue to be elevated until natural fluvial processes transport sediment out of the
system.  The flooding may have reduced some structural features that moderate
movements of material. As a result of the recent disturbances, many of the channels are in
an early stage of recovery.  The proposed MMLD would contribute to the general
recovery on public lands as would the NFP.

Fish-bearing Streams – On fish-bearing streams Riparian Corridors would extend at least
one site potential tree height resulting in no direct input of sediment from harvest
activities. Appropriate mitigation and Best Management Practices (BMP) would be
applied with respect to transportation systems.  Overall, turbidity is expected to be similar
to the NFP and natural conditions.

Non-fish-bearing – Local turbidity levels along the smaller, non-fish-bearing streams may
increase as compared to the NFP in the short-term as a result of partial harvest within
riparian areas (outside of the 25-50 foot streambank buffer).  It is expected that State
turbidity criteria would not be exceeded.  Turbidity would be less than levels resulting
from historical fires in an episodic context.  Guidelines for green tree retention placement
are intended to prevent streambank and upslope slides.  Short-term sediment inputs may
limit or prevent use of these streams, especially for breeding, by some aquatic
invertebrates or amphibians until conditions recover in (5-20 years).  Turbidity levels are
not expected to exceed those necessary to support healthy riparian and aquatic ecosystems
over the long-term.

Summary for all stream types – Implementation of the MMLD would contribute to the
maintenance of current water quality in streams.  Fluctuations in temperature and
sediment, in both fish-bearing and non-fish-bearing streams would remain within natural
fluctuation levels.  Since the streams are mostly in a recovery phase, the general trend of
both temperature and sediment input levels as a result of management of public lands
would be downward.  It is expected that decreased regeneration harvest rotations, green
tree retention, additional managed levels of coarse woody debris, and increased vegetative
diversity would result in sediment inputs similar to those expected under the NFP and
natural conditions; and will not be limited to the long-term health of aquatic dependent
organisms. 
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5.3.6 Objective #5 

Maintain and restore the sediment regime under which aquatic ecosystems evolved. 
Elements of the sediment regime include the timing, volume, rate, and character of sediment
input, storage, and transport.

Desired Landscape Features MMLD Elements or RMP - BMPs

• Maintain or restore the
historical/natural sediment regime,
including the temporal variability of
that regime.

• Delay timber harvest in areas where roads with a high potential
to deliver sediment to streams can be decommissioned, or
schedule harvest in areas needing reconditioning to fund repairs. 
(MMLD Elements)

• Maintain and restore stream channels to retain materials for
maintenance and renewal of channel and riparian habitat.
(MMLD Elements)

• Do not remove bank trees, or trees contributing directly to
streambank stability. (MMLD Elements)

• Place Small Basin Reserves in critical source areas for large
wood. (MMLD Elements) 

• Concentrate retention trees and Small Basin Reserves in areas of
potential slope instability. (MMLD Elements)

• Avoid new, permanent road construction in riparian or mid-
slope areas. (RMP – BMP)

• No net increase in roads in Key watershed (Bear and Marten
Creeks) (RMP – BMP)

• Avoid timber harvest and road construction in areas with
potential high slope instability. (RMP – BMP)

• Use timber harvest systems least likely to generate sediment and
are still economically viable. (RMP –  BMP)

• Decommission or rehabilitate roads in areas where timber
harvests will be delayed. (RMP – BMP)

5.3.6.1 Conclusion and Comparison to NFP 

Natural slope failures will remain the primary contributor of geologic materials and large
woody debris into stream systems. Sediment transport in the form of sheet erosion will
continue to be rare.  Dry ravel will be minimized by maintaining existing litter cover and
large woody debris, and through continued litter input from the remaining canopy.  The
rate of stream channel migration, bank erosion, and the transport of geologic materials
within the drainage network will not likely be altered via implementation of the Landscape
Design.

In the Key Watersheds, the permanent road mileage on public lands will remain the same
or decrease.  Additional roads may be built in other parts of the MMLA, but these would
mostly be local spur roads since the main haul road network is in place.  Rehabilitation or
decommissioning of roads would decrease the potential for both road-related sediment
delivery and landslides. 

Fish-bearing streams on public lands would be surrounded by either a one or a two tree
height buffer on each side of the channel.  Streams with the two tree height buffer will be
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identical to the NFP.  It is expected that the one tree buffer will function similar to the
NFP as it relates to water quality issues.  Very little addition of sediment to the stream
channels from sources adjacent to the channels is expected because of the following
MMLD elements (see the turbidity discussion in ACSO #4):

• Green tree retention levels, 
• 25-50 foot streambank buffers
• Transition Prescriptions, adjacent to non-fish-bearing streams

In the long-term, sedimentation  levels from public lands within landscape areas may
actually be less than compared to the NFP.  The local intensity of regeneration harvest
disturbance would be greater than the NFP; however, the disturbance is minimized by 1)
25-50 foot buffer  2)10-20 trees per acres and 3)100 and 180 year rate of regeneration. 
Also, moderate retention levels upslope  provide slope stability and minimize mass
wasting within harvest units.  Table 5-8 shows the distribution of acres within the
watershed by stand type for the Landscape Design as compared to the NFP.  Both plans
include provisions to avoid management activities on highly unstable slopes.  Mass
wasting/slope failures would not be any more likely under the Landscape Design, and may
actually be less because of the increase in green tree retention, cwd, and snags.

Table 5-8 Projected Age Class Distribution
For 2001

Age Class MMLD NFP

0 - 30 2499 2394

40-70 2269 2173

80-190 6410 6200

200+ 5311 5722

5.3.6.2 Discussion

Age Class Distribution – Table 5-8 shows the distribution of acres within the watershed
by stand type for the Landscape Design as compared to the NFP.  From regeneration
harvest under the MMLD, the stands that emerge will have more stand structure and more
species diversity than the NFP.  While this planning area is generally prone to mass
wasting events, at the project level actions will be taken to mitigate any potential unstable
areas.  ID Team review of management proposals would remove high risk areas from
harvest and modify or eliminate other management proposals that are not appropriate for
the site.

Slope and Channel Failures – Streams in the MMLA have shown increased sediment
delivery and channel changes in recent years.  In particular, Gate Creek and Indian Creek
had substantial debris torrents and landslides during a February 1996 storm event.  All
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streams, with the exception of Bear Creek, have had increased sediment delivery and a
history of landslides and channel failures during the previous two decades.  Some
sediment delivery continues to occur from previously disturbed areas.

The frequency and magnitude of slope and channel failures predicted to occur on public
lands with implementation of the Landscape Design, while likely higher than in
unharvested forests, should be similar to what would be expected under the NFP.  Roads
are the greatest contributors to the increases in failures.  However, slope failures not
associated with roads will probably have a frequency and magnitude expected following a
stand-replacement fire.  The disturbance regimes proposed on public lands in MMLA,
through timber harvest, will leave more live trees than a stand replacement fire.  The
greater densities of trees and the strategic locations of those trees (e.g., left on potentially
unstable slopes and near stream channels) provides effective slope stability by maintaining
a higher density of live roots and higher evapotranspiration demands.

Landscape Structure – The Landscape Design establishes disturbance regimes that
would approximate a landscape pattern/structure created historically through infrequent
high and moderate severity fires that occurred during the last 200 years.  By
approximating the fire disturbance patterns within which the present forest community
developed, the temporal and spatial distribution of impacts by timber harvest (erosion and
slope failure) will more closely match the frequency and amplitude of the natural system
than did past timber harvest strategies.  Leave tree retention along riparian areas under
both the NFP and the MMLD would maintain bank stability and provide for future
additions of large wood for the retention of gravel and cobble substrate within stream
channels.

5.3.7 Objective #6 

Maintain and restore in-stream flows sufficient to create and sustain riparian, aquatic, and
wetland habitats and retain patterns of sediment, nutrient, and wood routing.  The timing,
magnitude, duration, and spatial distribution of peak, high, and low flows must be
protected.

Desired Landscape Features MMLD Elements or RMP - BMPs

•  Landscape structure (vegetation composition,
structural stage, and spatial pattern)
approximating historical/natural landscape and
watershed patterns.

• Match timber harvest regimes to historic/natural
fire regimes (rotation age, overstory retention level,
spatial pattern of retention trees within a harvested
block, block size, spatial pattern of blocks). 
(MMLD Elements) 
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• Historic/natural disturbance regimes. • Avoid large open-canopied areas within the
transient snow zone; avoid having more than 25%
of a subwatershed in a hydrologically immature
condition within the transient snow zone.  (MMLD
Elements) 

• Maintain a forest age distribution pattern that
moderates impacts on stream peak flows.  (MMLD
Elements) 

•  Stream channel structure to maintain channel
conditions and moderate impacts of flow
variation.

• Restore and maintain stream channel structure and
integrity.  (RMP –  BMP)

• Transportation system that minimally impacts the
hydrologic regime.

• Avoid new, permanent road construction in
riparian or mid-slope areas. (RMP –  BMP)

• Recondition or decommission roads where existing
road drainage appears to be altering the timing or
intensity of peak flows. (RMP –  BMP)

5.3.7.1 Conclusion and Comparison to NFP 

Peak flows could potentially increase in small channels for short periods (e.g., 10-20
years) while stands are hydrologically immature. Increases would probably be less than
those resulting from natural variation in flow patterns resulting from climate and fire.
Also, any peak flow effects would be attenuated downstream and would not be
distinguishable at the sub-watershed or 5th field watershed.

The level of harvest activity on public lands would involve only limited acreage in a sub-
watershed at any one time, and would not be sufficient by itself to induce measurable
changes in streams where fish are located.  Implementation of the NFP or the MMLD
would have similar impacts on stream flows, with both meeting the requirements of the
ACS objective.

5.3.7.2 Discussion  

Water yield increases following timber harvests are possible relative to unharvested
forested conditions due to reduced interception of precipitation and reduced rates of
evapotranspiration.  However, these changes are expected to be relatively short-term (less
than 20 years) and generally do not exceed 10 percent.  On a localized basis, there may be
small increases in low flows due to less evapotranspiration. However, these effects would
be localized and not detectable on a 5th field watershed or sub-watershed scale.

The majority of landscape blocks do not have any areas in the transient snow zone.  Of
those blocks that contain transient snow zone areas, the amount varies from 1 to100
percent.  No more than 25 percent of the transient zone in any sub-watershed may be in a
hydrologically immature condition at any given time.  This should reduce concentrating
timber harvest on public lands in areas that are potentially susceptible to harvest induced
increases in peak stream flows.



Middle McKenzie Landscape Design
January 2002 78

Increases in flow may be beneficial to some aquatic species if the increases occur in
summer low flow periods.  Retention of interstitial and subsurface habitats may be a
limiting factor for some species.  The magnitude of these changes will remain within the
range of historical variation, and be of a lower magnitude than that which could be
expected under the NFP. As the trees increase in size (30-60 years), they increase the use
of water and reduce flows below pre-harvest levels. Changes, as with post-harvest
increases, would be small, notable mainly in headwater areas, and within normal
fluctuations. 

Upslope retention levels would provide tree canopies to intercept some snow, but harvest
blocks would still create openings for snow accumulation on the ground.  Changes in
peak flow may be detectible in smaller headwater channels, but would lessen
downstream.  The small increases in peak flows expected from implementation of the
MMLD would be less than flows that likely resulted historically from large-scale fires. 
With 71 percent of the area projected to be composed of stands >80 years in age in year
2100, and younger stands retaining a level of the overstory canopy, the probability of
snow accumulation on the ground is equal to the NFP.  The NFP would provide very little
canopy to reduce snow accumulation on the ground except in riparian areas.  In the long-
term, peak flows within both landscape areas would be within the historical range of
variability, retaining patterns of sediment, nutrient, and wood routing on both a channel
and watershed scale.  Increases in peak flows of perennial streams are not expected in the
planning area under either the NFP or the MMLD.

5.3.8 Objective #7 

Maintain and restore the timing, variability, and duration of floodplain innundation and
water table elevation in meadows and wetlands.

Desired Landscape Features MMLD Elements or RMP - BMPs

• Landscape structure (riparian vegetation
composition, structural stage, and spatial pattern)
approximating historic/natural landscape and
watershed patterns.

• Approximate timber harvest regimes to
historical/natural fire regimes (rotation age,
overstory retention level, spatial pattern of
retention trees within a harvested block, block size,
spatial pattern of blocks).  (MMLD Elements)

• Stream channel with natural structure, channel
elevations, and lateral connectivity.

• Restore and maintain channel structure, maintain
elevation and lateral connectivity.  (RMP – BMPs)

• Historic/natural disturbance regimes. • Maintain and restore stream access to flood plains
during floods. (RMP – BMPs)

• Transportation system that minimally impacts the
hydrologic regime.

• Correct road drainage problems affecting
meadows, wetlands, and riparian areas (RMP –
BMPs)

• Recondition or decommission roads where existing
road drainage appears to be altering the timing of
peak flows.  (RMP – BMPs)

• Avoid new, permanent road construction in
riparian or mid-slope areas.  (RMP – BMPs)
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• Drainage into and out of meadows and wetlands
that is not altered by human activities.

• Correct road drainage problems affecting
meadows, wetlands, and riparian areas. (RMP –
BMPs)

5.3.8.1 Conclusion and Comparison to NFP 

Local changes in the hydrology of flood plains and wetlands could occur through
implementation of the MMLD through timber harvest.  Water yield increases following
timber harvests are possible relative to unharvested forested conditions.  Precipitation
interception and evapotranspiration would be reduced in the short-term and water yields
could increase (Refer to ACSO #6).  However, these changes are expected to vary across
the landscape, with the magnitude of changes remaining within the range of historic
variation, and be of similar or lower magnitude than that which could be expected under
the NFP.

5.3.8.2 Discussion 

Due to geology, valley floors are narrow with limited flood plain development.  Wet
meadows are very limited in development.  The wetlands or meadows that are present are
mostly associated with older slumps or riparian areas and more recently, roads.  The
wetlands are generally small in size.  Flood plain connectivity is dependent on
maintenance of stream channel elevations so that water is able to move out of the active
channel at higher flows.  Secondary channel incision, a result of channel scouring and loss
of channel structure, contribute mostly to the disconnection of streams and flood plain. 
Groundwater storage, movement, and equilibriums are maintained by preserving stream
channel and subsurface connectivity. 

Implementation of the Landscape Design – The proportion of the watershed in a
relatively open canopy condition (shrub-sapling seral stage) can be used as a general index
of potential changes in watershed hydrology.  Early seral stages have lower transpirational
capacity and reduced interception of precipitation.  Approximately 7.8 percent of the
planning area will be in a shrub-sapling stage (less than 20 years old) under the Landscape
Design, while approximately 7.6 percent of the planning area will be in the same age class
under the NFP.

The spatial and temporal distribution of management activities could also affect the
potential for changes in watershed hydrology and wetland and flood plain inundation. 
Clustering of timber harvests in space and/or time can result in a higher magnitude change
as compared to dispersed harvests.  The greater variation in hydrology in the MMLD is
assumed to more closely resemble historic variations and restores wetland and flood plain
hydrology.

Under both plans, total road miles would be similar to or less than current mileage. 
Rehabilitating or decommissioning roads and the removal or replacement of inadequate
culverts, would reduce impacts from roads on both stream channels flow and connectivity. 
Roads may intercept water, altering the run-off pattern and modifying groundwater
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movements; road rehabilitation and restoration would reduce these impacts.

Connectivity of the stream channel to riparian areas depends on the ability of surface
flows to move out of the stream channel at higher flows.  Maintenance and restoration of
stream channels to provide structure to intercept wood and sediments, preventing
secondary channel incision, and maintaining channel elevations would facilitate
maintenance of out of channel flows during flood events.  This would also help maintain
groundwater levels since secondary incisions also reduce valley floor groundwater storage
capacity.

Wetlands – Wetland habitats (Inclusions) will be directly protected through designation
as reserves or site-specific placement of retention trees within harvested blocks.  Although
the hydrology immediately below a harvested sub-basin or block may change, the
magnitude of these changes will remain within the range of historical variation, and
similar to NFP.  Where wetlands occur in Small Basin Reserves, the MMLD would be
better for wetlands than the NFP.  Transportation management planning would be similar
under both plans for wetlands management.

Flood plain – Flood plain inundation occurs during the winter and spring runoff period
and during flood-producing rainfall events.  Water yield increases are possible on lower
order channels (Refer to ACSO #6) following timber harvests relative to unharvested
forested conditions due to reduced interception of precipitation and reduced rates of
evapotranspiration.  Although the hydrology immediately below a harvested sub-basin or
block may undergo short-term change, the magnitude of these changes is expected to 
remain within the range of historical variation and be of a lower magnitude than that
which could be expected with the NFP due to level of GTR in the MMLD.

5.3.9 Objective #8 

Maintain and restore the species composition and structural diversity of plant communities
in riparian areas and wetlands.  Provide adequate summer and winter thermal regulation,
nutrient filtering, appropriate rates of surface erosion, bank erosion, and channel migration. 
Supply amounts and distribution of coarse woody debris sufficient to sustain physical
complexity and stability.
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Desired Landscape Features MMLD Elements or RMP - BMPs

• Composition, structural stage, and spatial
pattern of riparian vegetation that approaches
historic/natural vegetation patterns.

• Approximate timber harvest regimes to historic/natural
fire regimes (rotation age, overstory retention level,
spatial pattern of retention trees within a harvested
block, block size, spatial pattern of blocks).  (MMLD
Elements)

• Place "no scheduled harvest areas" in places where fire
rarely occurred (e.g., along sheltered stream reaches). 
(MMLD Elements)

• Utilize riparian silviculture to encourage streambank
stability and growth of young stands.  (MMLD
Elements)

• Provide for species composition that meets needs of
terrestrial species, and provides a source of large wood
and nutrients for the stream system.  (MMLD Elements)

• Riparian area to upslope environment
gradients that approach historical/natural
patterns.

• Provide transition zones between riparian areas and
upslope areas with intermediate levels of overstory
retention.  (MMLD Elements)

• Design corridors, connectivity routes, and block size to
meet needs of a range of species.  (MMLD Elements)

• Provide a system of Small Basin Reserves. (MMLD
elements)

5.3.9.1 Conclusion and Comparison to NFP 

Stand-initiation timber harvests (100 to 180 years)  in the Landscape Design approximate
the frequency, severity, and spatial pattern of historic fires restoring the historic
distribution of habitats.  Fine- and coarse-grained biotic and abiotic components that
provide the vegetation composition and structure necessary for a naturally functioning
forest and riverine system will be maintained.  This combination of disturbance followed
by longer periods of no regeneration harvest will provide for an array of habitats at
different seral stages over time (Table 5-8), on a scale that more closely approximates
historic habitats throughout the western Cascade Range.

The additional provisions of the Landscape Design ensure adequate riparian functions:
< Small Basin Reserves, 
< Riparian Corridors on fish-bearing streams,
< Transition Prescriptions on  non-fish-bearing streams 
< Stream bank buffers on non-fish-bearing streams

These provisions provide riparian functions and maintain species composition and
structural diversity of plant community in the riparian areas.  In the long-term, where
timber harvest occurs plant species composition will change and structural diversity will
increase.  The placement of wood in streams would maintain or restore the distribution of
coarse woody debris.

5.3.9.2 Discussion
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Riparian Vegetation – The long-term goals of the MMLD Aquatic Reserves system are
to provide a diversity of seral stages and stand structures that will support native species
and ecological functions.  The Aquatic Reserves system was designed to maintain and
restore habitat to support populations of native plant and riparian-dependent species. Long
stand rotations of 100 to 180 years will provide habitat with old growth attributes and
species diversity.

 
Streamside retention of overstory trees and the Transitions Prescription will provide
habitat and connectivity for fungi, vascular, and nonvascular plant species with limited
dispersal capabilities.  In addition, various Small Basin Reserves dispersed across
elevation zones will provide refugia for aquatic and terrestrial plant species.  These
reserves are located at specific headwaters, important stream junctions, and adjacent to
specific Late-Successional Reserves.  The Landscape Design will create a forest pattern
similar to historical conditions with which species have persisted.  The Aquatic Reserves
system will integrate with upslope stands by retaining overstory trees in the upslope
stands. 

Conservation of riparian-dependent plant species will be provided by Riparian Corridors
on all fish-bearing streams. The Landscape Design Riparian Corridors are one tree-height
in constrained channels and two tree-height adjacent to unconstrained stream segments. 

Streamside green-tree retention levels will provide habitat and stand structure for
epiphytic bryophytes and lichens as well as terrestrial plant and fungi species that occur in
riparian areas.  Remnant trees will moderate habitat climatic factors.  Riparian areas with a
mixture of hardwood and conifer species usually have the greatest diversity of species and
habitats.  The young upslope stands adjacent to perennial non-fish-bearing stream
channels will have retention levels of 40 trees per acre (Transition Prescription) from the
original stand.  Older remnant trees are often biologically rich and provide habitat for a
diversity of species.  Many of these species are able to recolonize into younger stands as
habitat conditions improve.  Retention levels of 10 - 20 trees per acre adjacent to
intermittent channels with streamside bank trees will moderate environmental conditions
directly contributing to the habitats and microclimates within the riparian zone.

Under the NFP, the riparian areas would be allowed to move exclusively to late-seral
stage.  The MMLD would harvest in some non-fish-bearing riparian areas creating a
younger age class, thus providing an increase seral stage diversity over the NFP.  Where
timber harvesting occurs in what is now known as Riparian Reserves, the stand that is
reestablished would have more structural diversity and species diversity than what is
currently there.

The Small Basin Reserves and Inclusions provide areas of refugia.  The Small Basin
Reserves and Inclusions would represent areas under a fire regime that would not be
touched by fire or have a low intensity burn.  The MMLD would provide large areas of
refugia not provided for in the NFP. The MMLD would provide greater species diversity,
structural diversity, and refugia than the NFP.
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Large Wood – For fish-bearing streams, the amount of large wood entering the streams
would be similar to the NFP within a site potential tree width from the stream.  In nonfish-
bearing streams, where some  timber harvesting occurs, there may be a reduction in
number of trees naturally entering the streams and an increase in trees growth is expected. 
Through management actions wood will be placed in the streams where deficient.  LWD
in streams would be similar to the NFP.  In the long-term, trees entering the stream would
be larger sooner than under the NFP.

See Section 3.5 Aquatic Reserves System for a discussion relevant to ASC Objective #8.

5.3.10 Objective #9 

Maintain and restore habitat to support well-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependent species.

Desired Landscape Features MMLD Elements or RMP – BMPs

• Composition, structural stage, and spatial pattern of
riparian vegetation that matches  historic/natural
vegetation patterns.

• Approximate timber harvest regimes to
historic/natural fire regimes (rotation age,
overstory retention level, spatial pattern of
retention trees within a harvested block, block
size, spatial pattern of blocks). (MMLD
Elements)

• Place "no scheduled harvest areas" in places
where fire rarely occurred (e.g., along sheltered
stream  reaches).  (MMLD Elements)

• Provide a variety of different habitats and
habitat elements, such as down wood.  (MMLD
Elements)

• Riparian area to upslope environment gradients that
approximate historic/natural patterns.

• Place "no scheduled harvest areas" in places
where fire rarely occurred (e.g., along sheltered
stream  reaches).  (MMLD Elements)

• Provide transition zones between riparian and
upslope areas with intermediate levels of
overstory retention.  (MMLD Elements)

5.3.10.1 Conclusion and Comparison to NFP

The MMLD maintains habitat to support well-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependent species on public lands.  Riparian
Corridors on fish-bearing streams and Small Basin Reserves (including biologically
sensitive or unique habitat, inclusions, and spotted owl nesting areas) are distributed
across the landscape, providing refugia for these plants and animals. Impacts to habitat
from implementation of the MMLD, are not expected to exceed estimated impacts from
historically-occurring disturbance events such as wildfire.  The MMLD is intended to
approximate the pattern of vegetation left across a landscape under what is estimated to be
the historical fire regime for the area.  Small Basin Reserves are expected to provide for 
persistence for these species and serve as source areas for recolonization of adjacent
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riparian habitats in the future. For those species identified as Localized and Rare under the
Riparian Reserve Evaluation Techniques and Synthesis (1997), the MMLD will provide
equal or better habitat conditions compared to the NFP.

The MMLD will accelerate the recovery of riparian areas, which currently may not
function as refugia, through silvicultural practices and the addition of large coarse woody
debris (snags and down logs). Other than the reserved headwater streams, there may be
some reduction in riparian vegetative communities that would not provide for a full
complement of habitat components until the woody vegetation regrows.  Aquatic and
terrestrial habitats in non-fish-bearing riparian zones would be reduced  in amount and
quality in the short-term due to harvest activities.  These effects will be greater in intensity
(due to narrower riparian buffers) than the NFP; however, the disturbance is minimized by
1) 25-50 foot buffer  2)10-20 trees per acres and 3)100 and 180 year rates of regeneration. 
The impacts are expected to be mostly local and short-term with recovery in 10-30 years. 

5.3.10.2 Discussion

Species of Concern – As a result of the Riparian Module Analyses,  species that are
expected to be most affected by Riparian Reserve management are discussed in detail
below. These plant and wildlife species are included in Table D-1 and D-2 of Appendix D
– Riparian Reserve Analyses and were generated from the shaded blocks in Table D-3. 

Federal threatened or endangered species are discussed in section 5.4.   Survey and
Manage species are discussed in section 5.5. Additional information on aquatic animal
species known or suspected to occur within the Small Basin Reserves can be found in 
Appendix D – Small Basin Reserve Descriptions and Selection Information.

1. Vascular and Non-vascular Plants – Limited inventories have been implemented
within the AMA for vascular and non-vascular plant species.  No known sites of the
following species have been documented.  Botanical surveys are done prior to ground
disturbing activities and, if any of the species identified below were located, mitigation
would be applied to protect and manage for the target species.

Lichens

Hypotrachyna riparia – This species was newly described by McCune (1998) from
two sites in the Cascade foothills of Oregon.  It may be an obligate riparian associate
and is probably quite rare.  So little is known about the distribution and ecological
needs of this possibly endemic species that any new sites should be preserved.  This
newly described species has not yet been ranked by the Oregon Natural Heritage
Program due to the newness of the taxa and overall paucity of knowledge on the
species.  It will likely be added to the Oregon Natural Heritage Program list in 2001 (J.
Christy, personal communication, B. McCune, personal communication).

Conclusion – Under the Northwest Forest Plan, buffers along streams would
protect the habitat of this species, though the buffer widths may be inadequate to



Middle McKenzie Landscape Design
January 2002 85

preserve conditions necessary for the species long-term survival and viability.  By
preserving some larger, continuous tracts of land surrounding riparian zones in the
Small Basin Reserves, the Middle McKenzie Landscape Design may help ensure
that desirable conditions are maintained. 

Bryoria pikei – This lichen is found along the west coast of North America, from the
Queen Charlotte Islands to Oregon, and is very rare in the west Cascades.  This species
is usually found in humid forests close to the coast or a lake up to 1250 m elevation.  It
is taxonomically problematic, since it may be a rare chemotype of Bryoria capillaris. 
This species is not ranked by the Oregon Natural Heritage Program and has no status
as a Survey and Manage species.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.

Cetrelia cetrarioides – This lichen is sporadically found throughout its range, and is
classified as a Survey and Manage Category C lichen.  It grows almost exclusively on
Alnus rubra in riparian forests, but rarely may be found growing on the bark of other
hardwoods or conifers or on mossy rock.  Management actions that preserve
hardwoods in riparian zones, especially old Alnus rubra, will benefit this species. 
Under the Northwest Forest Plan, buffers placed along streams might protect important
habitat for this species, though the buffer width may be inadequate to preserve
conditions necessary for the species’ long-term survival and viability.  Silvicultural
treatments aimed at encouraging conifer dominance in riparian zones (including the
removal of Alnus rubra from riparian stands) are detrimental to this species.

Conclusion – Hardwood conversion, occurring under both plans, would not be
implemented if this species were located during site-specific surveys.  By
preserving some larger, continuous tracts of land surrounding riparian zones in the
Small Basin Reserves, particularly hardwood-dominated areas, the Middle
McKenzie Landscape Design will help maintain conditions that are desirable for
this species.

Dermatocarpon luridum – This semi-aquatic lichen is a riparian obligate and is listed  
as a Survey and Manage Category B species.  It grows on streamside or lakeside rocks
where frequently wetted.  As a semi-aquatic species, poor water quality, including
heavy siltation, and flooding that exceeds historical levels, are probably detrimental to
this species.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historical hydrological regimes and, though peak flows could potentially increase
in small channels for short periods (e.g., 10-20 years), under this plan increases
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would probably be less than those resulting from natural variation in flow patterns. 

Hydrothyria venosa – This aquatic lichen species is a riparian obligate.  It grows
submerged on rocks in mountain streams or springs without marked seasonal
fluctuations.  As an aquatic species, poor water quality including heavy siltation, and
flooding that exceeds historical levels, are probably detrimental to this species.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historical hydrological regimes and, though peak flows could potentially increase
in small channels for short periods (e.g., 10-20 years), under this plan increases
would probably be less than those resulting from natural variation in flow patterns. 

Leptogium rivale – This aquatic lichen species is a riparian obligate and is listed as a
Survey and Manage Category B species.  It grows submerged on rocks in smaller,
mid-elevation (1250-3200 ft) clear mountain streams.  In Oregon, it occurs most often
along shady streams running through old growth conifer forests.  As an aquatic
species, poor water quality, including heavy siltation, and flooding that exceeds
historical levels, are probably detrimental to this species.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historic hydrological regimes and, though peak flows could potentially increase in
small channels for short periods (e.g., 10-20 years), under this plan increases
would probably be less than those resulting from natural variation in flow patterns.

Leptogium cyanescens – This small, foliose lichen species is found most often on the
bark of deciduous trees, but may also be found on conifer bark, decaying logs, or rocks 
in low elevation, sheltered forests, often on flood plains or near sloughs, lake shores,
and in other wet forest sites.  This species is a Survey and Manage Category A 
species.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.

Leptogium saturninum – This small, foliose lichen species is found most often on the
bark of deciduous trees and shrubs, and occasionally on rock or moss over rock, in
moist riparian forests at low elevations (usually between 7,000 to 12,000 ft.).  Under
the Northwest Forest Plan, buffers placed along streams might protect important
habitat for this species, though the buffer width may be inadequate to preserve
conditions necessary for the species’ long-term survival and viability.  Silvicultural
treatments aimed at encouraging conifer dominance in riparian zones (including the
removal of hardwood trees and shrubs from riparian stands) are probably detrimental
to this species.
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Conclusion – Hardwood conversion, occurring under both plans, would not be
implemented if this species were located during site-specific surveys.  By
preserving some larger, continuous tracts of land surrounding riparian zones in the
Small Basin Reserves, particularly hardwood-dominated areas, the Middle
McKenzie Landscape Design will help maintain conditions that are desirable for
this species.  

Pannaria rubiginosa – This species in ranked as apparently secure globally, but with
cause for long-term concern (G4),  and is considered to be critically imperiled in
Oregon (S1).  It is a ranked as a list 3 species (more information is needed before
status can be determined, but may be threatened or endangered) by the Oregon Natural
Heritage Program, and is a Survey and Manage Category E species.  In the west
Cascades, it is widespread but scattered and rare.  This species grows on the bark and
wood of conifers and hardwoods in a wide variety of moist lowland habitats.  In
Oregon, it is found in greatest abundance in coastal shrub thickets on wet deflation
plains.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.

Usnea longissima – This lichen is widespread and not uncommon in the Pacific
Northwest, though it is threatened or extirpated throughout most of its world range. 
The extremely patchy distribution of this species on the landscape suggests dispersal
limitations that will impede its ability to recover from habitat disturbances.  In
addition, this species is a common target of the wild-craft and moss harvest trade in the
Pacific Northwest.  It often grows epiphytic in riparian zones, though it may also be
found on other parts of the landscape, particularly ridge tops (D. Keon, personal
communication).  This species is a Survey and Manage Category F species.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species.  By preserving some larger,
continuous tracts of land surrounding riparian zones in the Small Basin Reserves,
the Middle McKenzie Landscape Design may help maintain current populations of
this species over time, allowing for dispersal of this species to other suitable sites.  

Liverworts

Sphaerocarpos hians – The distribution of this species is sparse in the Pacific
Northwest, with only three sites region-wide (Christy and Wagner 1996).  This species
grows on the mud where water levels are low along streams or rivers.  Since its habitat
is ephemeral and restricted and its distribution seems limited, this species may be
especially sensitive to habitat modification.  It  is likely that this species is dependant
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upon long-term ecological stability.  In the MMLA, it may be found along the
McKenzie River or tributaries west of Leaburg (John Christy, personal
communication).  This species is considered to be critically imperiled throughout its
range (G1 rank), critically imperiled in Oregon (S1), and critically imperiled because
of extreme rarity or because it is especially vulnerable to extinction or extirpation
(ONHP list 1).

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
would protect the streambank habitat of this species, though the buffer width may
be inadequate to preserve conditions necessary for the species’ long-term survival
and viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.

Bryophytes

Crumia latifolia – This moss species is globally rare, uncommon or threatened (G3),
and considered critically imperiled within the State of Oregon (S1), and is listed as
threatened with extirpation, or presumed extirpated from the State of Oregon (List 2)
by the Oregon Natural Heritage Program, but has no status under the Northwest Forest
Plan.  It forms dense cushions or sods on wet rocks and cliff faces, usually on
calcareous substrates.  Though rare, it may be locally abundant.  Calcareous rocks are
rare in this area, and activities (such as quarrying) that threaten remaining habitat are
detrimental to this species.  It is unlikely that this species would be found in riparian
areas within the AMA, but its extreme rarity suggests the need to protect all existing
populations and its habitat specificity makes it a straightforward species to survey.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.  Under both plans Special Habitat
features would be protected.

Plagiochila satoi – This leafy liverwort is found in low elevation riparian forests, on
cliffs, rock, and bark.  It is taxonomically problematic, a fact which has further
obscured the ability to gather and compile information on the species.

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.  Under both plans Special Habitat
features would be protected.
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Platyhypnidium riparioides – This aquatic moss grows attached to stones in or at the
edge of streams.  It is considered secure, globally, but with cause for long-term
concern (G4), and is listed as critically imperiled within the State of Oregon (S1).  It is
listed by the Oregon Natural Heritage Program as a list 3 species (more information is
needed before status can be determined, but which may be threatened or endangered in
Oregon or throughout its range), but has no Survey and Manage Category rank under
the Northwest Forest Plan.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historical hydrological regimes and, though peak flows could potentially increase
in small channels for short periods (e.g., 10-20 years) under this plan, increases
would probably be less than those resulting from natural variation in flow patterns. 

Racomitrium aquaticum – This moss is found growing on wet rocks along streams,
above approximately 660 m elevation.  It is a Survey and Manage Category B species.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historical hydrological regimes and, though peak flows could potentially increase
in small channels for short periods (e.g., 10-20 years), under this plan, increases
would probably be less than those resulting from natural variation in flow patterns. 

Scouleria marginata – This moss species is found on rocks in the spray zone of
streams and waterfalls where the water is clean and cold, from lowlands to ~ 700 m.  It
is considered globally secure, but with cause for long-term concern (G4), and critically
imperiled in the State of Oregon (S1).  It is listed by the Oregon Natural Heritage
Program as a list 3 species (more information is needed before status can be
determined, but may be threatened or endangered in Oregon or throughout its range). It
is also a Survey and Manage Category 4 species.

Conclusion – The Middle McKenzie Landscape Design seeks to approximate
historical hydrological regimes and, though peak flows could potentially increase
in small channels for short periods (e.g., 10-20 years) under this plan, increases
would probably be less than those resulting from natural variation in flow patterns. 

Tritomaria exsectiformis – This leafy liverwort grows on peaty or humic soil, or
rotting wood, usually on shady, moist creek banks.  Oregon sites where it has been
found are in mixed coniferous forests from 3,200 to 5,100 feet in elevation.  This
species is probably closely associated with permanent, cold-water streams.  It is likely
that suitable sites for colonization by this species are less abundant at the present time
than in the past.  For this reason, existing populations are refugia that should be
carefully protected.  This species is globally widespread and secure (G5), but
imperiled within the State of Oregon (S2).  It is listed by the Oregon Natural Heritage
Program as threatened with extirpation or presumed to be extirpated from the State of
Oregon, and is a Survey and Manage Category B species.  

Conclusion – Under the Northwest Forest Plan, buffers placed along streams
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might protect important habitat for this species, though the buffer width may be
inadequate to preserve conditions necessary for the species’ long-term survival and
viability.  By preserving some larger, continuous tracts of land surrounding
riparian zones in the Small Basin Reserves, the Middle McKenzie Landscape
Design may help maintain desirable conditions.

Vascular Plants – All but two of the vascular plants assessed under the Riparian
Module were considered to be riverine riparian associates (see Appendix D - Table D-
3).  All other riparian vascular plant species were associated primarily with Special
Habitat features such as seeps, swamps, and rock outcrops, etc., which will be
protected and managed under both plans.  No alterations in riparian buffers for those
habitats are expected and, if species identified in Appendix D - Table D-3 were found,
they would be protected and managed. 

Mimulus cardinalis – This species is much more abundant south of the Eugene
District and reaches the northern most extension of the species range in the Eugene
District.  The species has no BLM status (Lane County Sensitive), and
mitigation/protection is discretionary.  The District tracts occurrences of this species
because they represent the northern most populations and because sites are located
infrequently.  The species is found in perennial streams and is usually found in areas
with reduced canopy cover. 

Conclusion – It is expected that this species would benefit under both Plans. 
Direct impacts to plants would not be expected in either plan because of the 25-50
foot streambank buffers, Transition Prescriptions, or other Riparian Reserves. 

Epipactus gigantea – Although this species is wide ranging, it occurs very
infrequently in the Eugene District.  It was placed on the Eugene District Review
because of the potential for this orchid to be found in areas where fish projects might
occur.  The species has no BLM status and mitigation/protection is discretionary.  The
species is found in perennial streams and is usually found in areas with reduced
canopy cover. 

Conclusion – It is expected that this species would benefit under both plans. 
Direct impacts to plants would not be expected in either plan because of the 25-50
foot streambank buffers, Transition Prescriptions, or other Riparian Reserves.

2. Animals (excluding fish)

Cascade Frog – No known locations of cascade frogs exist within or near the planning
area.  It is unlikely locations will be discovered in the future due to lack of suitable
aquatic habitats (bogs, ponds, marshes with some sun) at higher elevations (generally
above 2,800 feet).  This species is more typical of higher elevations east of the area.  If
the species is detected in the future, management strategies would be developed.

Tailed Frog – Tailed frogs could potentially be found in streams of all sizes in the
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area, but are most common in smaller (1st-3rd order) streams.  Habitat preferences
include clean, cold, high gradient rocky streams below 6,500 feet.  The species has a
high degree of sensitivity to short or long-term temperature and sediment increases in
streams.  Individuals may concentrate in lower order streams to avoid predation from
fish and Pacific giant salamanders. 

Tadpoles grow for up to 4 years before transforming to the juvenile stage.  Tadpoles
and younger juveniles are limited to stream environments.  Eggs and hatchling
tadpoles require clean, cold, high gradient streams usually larger than or 2nd order with
some algal growth.  Transformed juveniles and adults may use all stream sizes,
including 1st and 2nd order.  Adults (and older juveniles) regularly use terrestrial
environments, with forage, dispersal, and travel often occurring over forested land
away from riparian areas, including travel over ridge tops.

In confined and unconfined fish-bearing streams, stream temperatures and sediment
may increase slightly as a result of harvest activities.  Effects will be short-term and
localized and are not expected to impact local populations in the long- term.

In non-fish-bearing and intermittent streams, removal of some riparian vegetation
might reduce the densities of juveniles and adults until canopy shade  reestablishes in
5- 20 years.  Tadpoles might benefit from a slight increase in sun and algal production
as long as sediment input is not excessive.  Cold water temperatures without chronic or
excessive sediment inputs and contiguous moist, forested terrestrial habitat in and
away from riparian zones is expected to be maintained by the MMLD.

Conclusion – Although the short-term intensity of effects to individuals and their non-
fish-bearing and intermittent habitats will be greater, their frequency would be less due
to longer regeneration rates when compared to the NFP. Additional benefits from
harvest transition zones between riparian areas and upslope areas, increased amounts
of coarse woody debris retention and creation (in riparian and upslope environments),
increased riparian vegetative species diversity, some shade retention, stream
restoration activities, no net increase in roads, and maintaining State water quality
standards will reduce the differences in short-term effects as compared to the NFP. 

Small Basin Reserves and other reserves (8,455 acres) are expected to provide
persistence refugia ,source populations, and dispersal opportunities.  Small Basin
Reserves # 6-10 are currently suitable habitat for the species in the planning area and
were designated, in part, to provide current and future habitats, connectivity to other
reserves, and dispersal corridors.  The highest known concentrations of tailed frogs on
the Eugene District are located within Small Basin Reserves # 5-9.

Overall, the long-term benefits to the species as a result of implementing the MMLD
are expected to be similar to the NFP and comparable to natural conditions with the
additional benefits of larger, mostly undisturbed, refugia and source population areas
in the Small Basin Reserves.  Habitats similar in size and quality to those provided in
the Small Basin Reserves probably would not be provided by the NFP (short and long-
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term).

Cascade Torrent Salamander (= Cascade Olympic Salamander) – The torrent
salamander inhabits primarily  perennial and intermittent streams and headwaters,
seeps, springs, and splash zones with cold, clear, well-oxygenated water below 4,000
feet.  Aquatic habitat requirements are similar to but more limiting than those for tailed
frogs.  The species is particularly sensitive to fluctuations in water temperature and
turbidity.  Adult and larval individuals inhabit well-shaded streams with moss-capped
rock rubble and water trickling between the rocks (Applegarth, 1994 from Anderson
1968).  They are thought to be limited to streams with water temperatures less than 13°
degrees C (55 deg. F), (Applegarth, 1994).  Dispersal and travel are strictly aquatic,
without the use of nearby terrestrial habitat.  Dispersal capabilities from one low order
stream to another are low, being limited by an avoidance of land, open water, and large
streams.  Rates of recolonization of disturbed habitats is presumed to be slow.  Most 
of the known individuals in the MMLA (Marten and Bear Creeks) are within Small
Basin Reserves # 6-8. 

Under implementation of the MMLD, breeding habitats in non-fish-bearing streams,
downslope from regenertion harvest activities, would receive temporary sediment
inputs or water temperature increases that might affect individuals until conditions
recover.

Conclusion – Effects to this species and their habitats would be similar to those
described under the tailed frogs; non-fish-bearing and intermittent streams and
conclusion paragraphs. SBRs 6 - 8 will continue to provide refugia and future
source populations.  Overall benefits to the species, as result of implementation of
the MMLD are expected to be similar when compared to the NFP and natural
conditions.

Dunn’s Salamander – Dunn’s salamanders can be found in permanently wet/moist
terrestrial conditions near all streams and in upslope terrestrial environments.  More
individuals are generally found near streams, but this might be an artifact of survey
efforts or available habitats in some managed forests.  These salamanders can be found
in young to late-seral stands where suitable moisture and cover is available.  Cover and
nesting habitats include down logs, talus, and rock crevices.  Little is known about
specific nesting requirements. Effects to habitat would likely be short-term and
localized.  The species seems to have enough capability to persist, disperse, and
recolonize, that local effects to individuals would be similar or less than expected
under the NFP and similar to natural conditions.

Conclusion – The species’ apparent mobility and use of terrestrial habitats, lack of
dependency on streams, combined with increased amounts of coarse woody debris
creation and retention in riparian and upslope environments,  general availability of
closed canopy forested habitats through time, and Small Basin Reserves, suggest
that benefits to the species as a result of implementation of the MMLD are
expected to be equal or greater than the NFP and similar to natural conditions.
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Red-legged Frog – For breeding, red-legged frogs require quiet, slow moving water
that receives some sun.  Most breeding habitats in the MMLA are expected to be
below 2000 feet elevation in small ponds, flood plains of the McKenzie River or slow
moving portions of low gradient streams. Breeding habitats are usually partially or
fully shaded (but not receiving full sun) within or adjacent to forested conditions and
are usually the limiting factor for this species.  Beaver dams can provide valuable
habitat in areas where breeding locations are scarce.  Adults can be found near
breeding sites at any time of year and also require moist terrestrial habitats for
dispersal, foraging and travel, especially between breeding sites. Conditions must
remain moist since they are not resistant to dehydration. This species is vulnerable to
predation from exotic fish and bullfrogs.

Pond breeding habitats (natural and constructed) greater than 1.0 acre will be
managed as “ special habitats” consistent with direction in the NFP.  Smaller ponds
would receive similar protections when identified as known or potential breeding sites
by the project IDTeams. Overall, pond habitats would be maintained through planned
management.

Many of the stream breeding habitats on BLM land are expected to be in lower slope
fish-bearing streams or their flood plains receiving Riparian Reserve widths adequate
to maintain the integrity of the site for breeding.  Most breeding would occur in these
habitats or upland ponds.

Some non-fish-bearing or intermittent stream habitats, to a lesser degree, may fulfill
breeding requirements for the species.  The adjacent terrestrial vegetation, including
potential travel and dispersal routes, would be reduced due to Riparian Reserve widths
in this Landscape Design, but should still function until the surrounding forest
recovers. Breeding habitats in non-fish-bearing streams, downslope from harvest
activities, would receive temporary sediment inputs that might affect use of these sites
for breeding until conditions recover.  Often, breeding habitats are located in more
gentle terrains that are less affected by sediment inputs from nearby activities

.
Availability of terrestrial habitats should be similar to the NFP with additional benefits
expected from the increased conifer species diversity and down wood levels that
contribute to moist and shaded conditions on the forest floor.  Small Basin Reserves
are expected to provide some additional breeding habitats and dispersal opportunities
beyond those probably available with management under the NFP. 

Conclusion – Most breeding habitats will be maintained by the MMLD. 
Terrestrial habitats should receive benefits equal to or greater than the NFP. 
Overall, implementation of this MMLD is expected to provide equal or greater
benefits as compared to the NFP and similar to natural conditions.

Western Pond Turtle – In the planning area, adults live in  permanent water below
2,000 feet that receives high amounts of sun, and there are emergent vegetation and
logs or rocks for basking.  They can be found in quiet ponds and sunny, slow moving
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(lentic) portions of streams and their flood plains.  Adults leave the water only to bask
in the sun or to lay eggs on land.  Eggs are usually laid within a quarter mile of
breeding sites.  Juveniles will use more quiet and vegetated portions of the adults
habitats or smaller ponds, swamps etc. nearby.  Impacts from forest management are
limited to activities that impact water quality, introduce exotic vegetation (such as
Himalayan blackberry), reduce the amount of sun or overly compact soils within a
quarter mile of breeding sites.  Management activities that increase the amount of sun
benefit the species (for basking, warmth and egg development).  No known pond turtle
sites exist within the planning area; they have been detected east and west of the
planning area.  Most potential breeding habitat in the planning area is on non-federal
lands along the flood plains of the McKenzie River.  Breeding habitat on BLM land
might be present in the eastern portions of the planning area with all of this habitat
within the McKenzie River Scenic Corridor.

Conclusion – Overall, the planning area is not considered “optimal” habitat for the
species, although it  is possible they might be located in the future. 
Implementation of this MMLD would provide benefits to individuals and their
habitat equal or greater than those in the NFP and similar to natural conditions.

Harlequin Duck – Harlequin ducks have been detected in the planning area along
Marten Creek.  These ducks spend much of their life cycle in the Pacific Ocean and
travel inland to breed in early March.  Breeding and rearing occurs along streams
usually greater than 2nd or 3rd Order with rocky substrates, an abundance of riffles and
rapids, and a high amount of loafing sites (above water, rocks and, occasionally, logs). 
Higher Order streams might have a greater likelihood of providing breeding habitat. 

Overhanging vegetation that still allows open space for flying is typically reported. 
Water quality that supports macroinvertebrate prey items such as caddis fly larvae,
especially Dicommoecus gilvipes, seems to be a key to breeding success.  Hatchlings
require slower pocket water areas for foraging.  This species prefers areas that are free
of human disturbance (both noise and line-of-sight activities), yet they are known to
use areas with human disturbance nearby.  It is assumed that some individuals or local
populations have “evolved” with some disturbance through time and have the ability to
gradually adapt this behavior.  In general, newly introduced disturbance from March
through July is believed to disrupt breeding.  There seems to be a correlation with
mature and late-successional forest stages for breeding sites, although the importance
of forest seral stage is not well known.

Disturbance seems to be the most likely potential effect to breeding.  If breeding
locations are detected, ID Teams will develop management strategies to protect nests
from disturbance.

Conclusion – Implementation of the MMLD should provide benefits equal or
greater than those in the NFP.  The McKenzie River Scenic Corridor, Riparian
Reserves, Small Basin Reserves # 5, 6, 7 and 8 and other reserves should assist in
providing breeding habitat for this species.
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White-footed Vole – White-footed voles seem to have a strong association to riparian
areas in all forested seral stages, with the greatest abundance in hardwood riparian
stands.  They have also been detected in clear cuts and meadows and other non-
forested habitats and might benefit from forest openings near streams.  Occasionally
they are located upslope from riparian areas.  Diet consist of alders, willows, and other
deciduous and riparian shrubs and forbs both on the forest floor and extending into the
hardwood canopy.  This species is generally scarce across its suspected geographic
range. 

Conclusion – Management activities are expected to have little to no effect on
individuals or their habitats as they are known to use a variety of habitats in all
seral stages and utilize a wide array of food resources.

Implementation of the MMLD is expected to provide benefits equal or greater than
natural conditions or the NFP.

5.4 Federally Threatened and Endangered Species 

No Federally Threatened or Endangered plant or fungi species are known or suspected in the
MMLA.

5.4.1 Northern Spotted Owl (Strix occidentalis caurina)

Conclusion - Overall, implementation of the MMLD will provide benefits to spotted owls
similar to natural conditions and greatly exceeding those expected under the NFP.

The MMLD would provide greater benefits to spotted owls as compared to the NFP due to
< Harvest prescription designs for green tree retention, higher levels of down logs and snags,

increased conifer species diversity, and multi-tiered 3-2 cohort stands.
< Longer regeneration rate 
< Larger harvest patch size
< Improved spatial orientation, functionality, and availability of suitable and dispersal

habitats 
< Augmentation of unmapped LSR cores with Small Basin Reserves
< Maintenance of high levels of suitable habitat through time.

Table 5-9 – Spotted Owl Dispersal and Suitable Nesting Habitat Acres
Current and Future Conditions under the MMLD 

(% = % of all BLM lands in the MMLA)

Spotted Owl 
Habitat Acres

2000 2050 2100

Acres  % Acres % Acres %

  Dispersal Acres 
(40-79 years)

3,316 20.1 3,681 22.3 2,269 13.8
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Suitable Nesting
Acres

(80-180+ years)

 9,777 59.3 10,204 62 11,725 71.1

Totals 13093 79.4 13885 84.3 13994 84.9

Overall age classes would remain very similar under the MMLD and the NFP. 

Discussion

Surveys and Known Sites – Surveys have been conducted over much of the area since
1988.  There are eight known spotted owl sites on BLM managed lands within the AMA
planning area.  Five of these sites have designated NFP core areas (Unmapped-LSRs)
totaling 517 acres.  At least four additional sites are known to exist on private or USFS lands
within one mile of BLM lands.

Dispersal and Suitable Nesting Habitat (see Table 5-9) – Suitable nesting habitat is
generally defined as stands > 80 years old.  Dispersal-only habitat is defined as stands
between 40-79 years old.  Over the next 100 years, the amount of suitable habitat > 80 years
old would increase from 9,777 to 11,725 acres; the amount of high quality old growth
habitat (> 180 years old) would increase from 429 to 5,315 acres; while the amount of
dispersal-only habitat would decrease from 3,316 to 2,269 acres (much due to conversion to
suitable nesting habitat).

The amount of suitable and dispersal habitat under the MMLD, NFP or natural conditions
would fluctuate through time.  Under the MMLD, the amount of these habitats will be very
similar to the NFP and natural conditions.  Overall, when acres in age classes alone are
examined, over 80 percent of the MMLA would be in dispersal or suitable habitat condition
over the next 100 years.  The most significant difference under the MMLD, when compared
to the NFP, will be increased functionality of suitable habitat due to increased patch size and
spatial orientation; and the resulting greater availability of nesting, roosting, and forage
habitat  within the home ranges of known sites.

Under the NFP, much of the suitable habitat would be within Riparian Reserve allocations. 
Under the MMLD, suitable habitat will be situated in larger patches due to larger size
harvest landscape blocks and Small Basin Reserves (SBRs).  These larger patch sizes will
continue to be immediately available to existing known sites.  Five of the spotted owl sites
are included within SBRs # 5-9.  These five patches alone represent 2,883 acres of which
greater than 70 percent (over 2,000 acres) are currently greater than 80 years old.  The
quality and amount of this habitat for nesting will only improve through time as stands age
and naturally develop more late-successional characteristics. These SBRs alone will
significantly increase the likelihood these sites will persist through time as compared to the
NFP.

Reserved and Withdrawn Inclusion Areas – Roughly 45 percent of the MMLA will be in
reserve or withdrawn status not subject to standard harvest activities due to withdrawn
inclusions (i.e., Aquatic reserves, spotted owl cores, BEHAs).  These acres will remain
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mostly undisturbed (relative to management activities) through time under the MMLD. 
These stands should improve as owl habitat as they age and naturally develop more late-
successional characteristics.  Any treatment in these areas will be directed by ecological or
restoration objectives consistent with the intended values for these areas.

Non-reserved Areas – The remaining 55 percent of the MMLA will be subject to
commercial thinning and regeneration harvests.  The overall quality and benefits of habitat
and patch sizes in non-reserve areas will exceed those in the NFP.  The following MMLD
design features for all harvests will improve forested habitat quality and greatly reduce
effects due to fragmentation:

< green tree retention – provides older green tree legacy that improves short and long-
term quality of harvested patch, reduces microclimate and edge effects due to sharp
contrasts between harvest patches and adjacent forests, and allows for quicker re-use
as nesting, roosting, or foraging habitat after harvest.

< 2-3 cohort stands with increased conifer and hardwood species (including shade
tolerant species), greater canopy diversity and overall stand complexity –
improves quality and resiliency of habitat in short and long-term, providing for quicker
use of habitat after harvest and greater species diversity in vegetation and prey base.

< management for 300 linear feet of down logs and 8 snags per acre –  provides
persistence habitat for some prey items and creates or maintains future nesting habitat
for owls that would be available sooner when compared to the NFP.

< Riparian Corridors – maintains  riparian habitats to be used as nesting, roosting, and
foraging habitat.

< large landscape blocks (patch size of harvest) –  reduces isolation of forested patches
resulting in less created edges and fragmentation that in turn reduce effects to
microclimate, edge creep (e.g, chronic wind throw), competition between interior and
edge species, and owl juvenile or nest predation by other raptors.

< relatively long regeneration rates (100 or 180 years), that are greater than the
NFP – reduces frequency of effects due to regeneration harvests and allows more time
for adjacent stands to recover.

< no net increase in roads within Key Watersheds – creates no additional effects
associated with edges; roads densities are currently very low in the nomination area.

Critical Habitat – BLM lands in the MMLA are considered important low elevation
dispersal corridors between the higher elevation LSRs in  CHUs OR-16 to the northeast and
OR-18 to the south.  The northeast portion of the MMLA is within  designated Critical
Habitat Unit CHU OR-16 and is intended to function as both dispersal and nesting habitat. 
CHU OR-16  is roughly 100,700 acres, with 4,501 acres (4.5 %) on BLM AMA lands. 
SBRs will contain 1260 acres of critical habitat that is currently over 80 years old.  Stands
within the MMLA will remain connected with the adjacent USFS Mt. Hagen LSR in CHU
OR-16.

Management of Owl Sites – Current and future spotted owl sites will be managed
consistent with the NFP and the Endangered Species Act for sites in Matrix lands, including
all requirements to conduct consultation on projects that might affect owls or their habitat
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due to habitat modification or noise disturbance.

5.4.2 Northern Bald Eagle (Haliaeetus leucocephalus)

Conclusion – Benefits from implementation of the MMLA will be similar to natural
conditions and exceed those expected under the NFP.  Implementation of the MMLD will
adequately maintain and enhance perching, foraging, midwinter roost, and nesting habitats
within the MMLA through:

< Implementation of the McKenzie Resource Area Bald Eagle Habitat Management Plan
(MBEHMP) and compliance with the Endangered Species Act, including restrictions
on habitat removal and noise disturbance, plus application of seasonal restrictions if
necessary.

< Management of other withdrawn areas, especially the McKenzie Wild & Scenic River
Corridor and Aquatic Reserves.

< No net increase in roads in the Bear Creek and Marten Creek Key Watershed.
< Maintenance of the currently low amount of human disturbance and naturally limiting

access in the area
< Harvest prescription designs for greater green tree retention, higher levels of down

logs and snags, increased conifer species diversity, and muti-tiered 2-3 cohort stands
as compared to the NFP.

< Relatively long regeneration harvest rotations of 100 and 180 years.

Discussion

Surveys and Known Sites – No known northern bald eagle midwinter roost or nest
locations currently exist on BLM lands within the MMLA.  There is no established survey
protocol for bald eagle use.  Mid-winter bald eagle counts were conducted along the
McKenzie River by boat in 1995 and 1996.  Continuous road point surveys along the
highway adjacent to the river were conducted from 1995-2000.  No eagles were detected
within the MMLA.  All surveys were conducted one time in January.  Survey intensity,
steep topography, and lack of surveyor vantage points or road access were limiting factors
in determining if these surveys adequately evaluated eagle use in the action area.  More
intense survey efforts are necessary to determine  if eagles are using the area.  Surveys
will be conducted for activities that might affect nesting bald eagles or their habitat.  The
area is probably used for perching or foraging, and there is a good chance that eagles will
use the area in the future for either midwinter roosting and/or nesting. 

Evaluation of Current and Future Midwinter Roost and Nesting Habitat – The
McKenzie River is the only major water forage resource for eagles in the MMLA. 
Midwinter roost and nesting habitat in the area is minimally defined as stands greater than
80 years old within 1-1.5 miles of the McKenzie River.  Nests would likely be within line-
of-sight of the river.  Midwinter roosts could occur anywhere in the MMLA.

The area was evaluated for potential bald eagle habitat by District biologists and Frank
Isaacs and Bob Anthony of the Oregon Cooperative Wildlife Research Unit in 1987.  The
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BLM also coordinated with the Oregon Dept. of Forestry and the U.S. Fish & Wildlife
Service.  The evaluation included aerial and ground surveys and office evaluation of stand
characteristics.  Criteria consistent with these evaluations and The Pacific States Bald
Eagle Recovery Plan were used to develop the MBEHMP that would continue to be
implemented under the MMLD or the NFP. 

Bald Eagle Habitat Areas (BEHAs)are a component of this management plan and are
withdrawn inclusions to be managed for current and future habitat for eagles, including a
general objective to manage for old growth characteristics. Recommended management
prescriptions were developed at the BEHA block and stand unit levels to maintain or
improve habitat quality or likelihood of use in each BEHA (as needed) and include :

< Tree planting to improve stand composition or provide perching and foraging
locations near the McKenzie River. 

< Individual tree management to accelerate the growth and accentuate the features of
individual trees displaying characteristics for nesting or foraging.

< Further examination of  habitat for general evaluation and monitoring and to
elaborate on restoration possibilities at the stand and individual tree levels.

< Density management and understory or precommercial thinning to accelerate late-
successional characteristics.

< Creation of snags and down logs of quality and quantity typical in late-
successional stands.

< Closure or decommissioning and sign posting of roads to reduce human
disturbance.

< See the MBEHMP for further details.

BLM lands within the MMLA are considered important for eagle recovery because they
contribute the majority of the total acres and best current and potential habitats within the 
McKenzie River recovery sector based on current stand age and structure, proximity to the
McKenzie River, amount of human disturbance, low road densities, expected use and
condition of lands adjacent to BEHAs, contiguous federal ownership, and immediate
availability of these habitats for use by eagles.

Table 5-10- Bald Eagle Potential Suitable Nesting Habitat Acres
Current Conditions under the MMLD.

BLM AMA Acres Within 1.5 Miles of the McKenzie River

Age Class Acres
in BEHAs

Acres 
Outside of BEHAs

Total Acres 

All age classes 1,644 9,715 11,359

 > 80 yrs old 1,347 5,243 6,590

Note: 173 acres of BEHAs are situated suitable for nesting but located > 1.5 miles of the river.
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Table 5-10 represents the total and > 80 year age class acres both in and outside of BEHAs
that are within 1.5 miles of the McKenzie River.  Stands in BEHAs will be managed for
eagles consistent with the MBEHMP and should continue to provide nesting habitat
through time.  Many of the stands within 1.5 miles of the river and outside of BEHAs are
in withdrawn areas (e.g., Aquatic Reserves, spotted owl Unmapped-LSRs, McKenzie Wild
and Scenic River status) that will function as eagle habitat now and in the future.  Stands
along the south bank of the river are relatively protected from strong southern winds that
can blow down nests or nest trees. 

Current and future spotted owl sites will be managed consistent with the NFP and the
Endangered Species Act for sites in Matrix lands, including all requirements to conduct
consultation on projects that might affect owls or their habitat due to habitat modification
or noise disturbance.

5.4.3 Bull Trout and Spring Chinook

Conclusion – The MMLD is consistent with the ACS.  Section 5.3 give an analysis of
MMLD as it relates to the ACS objectives.  Implementing the MMLD would not prevent the
attainment of the ACS objectives.  MMLD would provide 1-2 site potential width buffers on
fish-bearing streams.  MMLD would provide wood for streams, stream bank protection, and
aquatic reserves.  It will provide for longer rotation, more down wood, snags, and green tree
retention than the NFP.  The MMLD will maintain or enhance habitat on public lands.  The
MMLD would meet State Water Quality standards.  A habitat management plan is the
process of being prepared.

Bull Trout – The MMLA is within the historic range of the McKenzie River bull trout. 
Bull trout in the McKenzie watershed are Federally listed as a threatened species.  Critical
habitat extends from Hendricks Bridge upstream to the headwaters of the McKenzie and
larger tributaries.  Bull trout use the McKenzie River in the proposed MMLA area for
foraging and as a migratory corridor.  Bull trout have probably used Marten Creek for
spawning and rearing, and habitat remains suitable for use for foraging and rearing.  

Spring Chinook – Spring chinook are listed as Federally threatened species.  The spring
chinook use the McKenzie River in the MMLA area for migration, spawning, and rearing. 
Spawning and rearing also occur in Marten and Deer Creeks.

5.5 Survey and Manage and Protection Buffer Species

The riparian and upland survey and management requirements for species listed as Survey and
Manage will be directed consistent with the NFP and current management recommendations,
and the Standards and Guidelines and the Adaptive Management Area System (May 2000). 
See Appendix D for additional information on Survey and Manage species.

5.6 Evaluation of the Low Elevation Headwaters of the McKenzie River
Proposed ACEC 



Middle McKenzie Landscape Design
January 2002 101

Section 2.0  describes the proposal, nomination and screening process history of this proposed
ACEC.   Appendix E contains the original wording of the key issues plus the relevant and
important values that are discussed in this section. The following species’ habitats and life
histories are discussed in greater detail in ACS Objective # 9:  tailed frog, red-legged frog,
cascade torrent salamander, harlequin duck and white footed vole.  Northern Spotted Owls are
discussed in Section 5.4.1 Section 5.6 provides a discussion and an evaluation on how the
Proposed ACEC  relevant and important factors will be addressed under the Middle McKenzie
Landscape Design.

5.6.1 General Discussion

The proposed ACEC nomination includes roughly 7674 acres.  Approximately 4820 acres
(63%) of this area will be in Withdrawn Type Inclusions, not subject to harvest prescriptions
under the MMLD, due to one or more of the following: Bald Eagle Habitat Management
Areas, spotted owl Unmapped-LSR cores, Riparian Reserves, Small Basin Reserves, and
other resource concern withdrawals.  These areas are excluded from the harvest base and
management activities for the benefit of a particular inclusion. SBRs may receive some
treatment which would be directed to maintain the ecological values in the reserve. The
remaining 2854 acres (37 %) of the area would be regeneration harvested at a rate of
approximately 1.0 percent or 14.4 acres/year in LA 1 north of the McKenzie River and 0.56
percent or 7.8 acres/year in Landscape Area 2 south of the McKenzie River. 

The original ACEC nomination did not recommend a “forest preserve where commercial
forestry operations were to be precluded or even a long-term deferral,” but rather the
nomination focused on a “desire to secure the special management attention needed to
adequately protect (and enhance where possible) all of the relevant and important natural
values associated with these areas during all future management for commercial forest
products.”  These relevant values will be maintained or enhanced and should receive
benefits equal to or greater than would be expected under the NFP and similar to natural
conditions.  The temporal and spatial harvest arrangement combined with longer rotation
periods for regeneration harvests is expected to sustain wildlife and habitat elements
identified in the original ACEC nomination.

5.6.2 Factors Relevant to Maintaining Many of the Values of the Proposed ACEC

The following are factors pertinent to many of the relevance and importance criteria in the
original ACEC nomination.

Small Basin Reserves (SBRs) – Table 5-11 describes the SBR that were chosen, in part, to
meet the relevant and importance criteria for the ACEC nomination.

Table 5-11 – Small Basin Reserves 
Within the Proposed ACEC

SBR  Numbers Acres Comments
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4 39 about 20 acres in proposed ACEC

5 1,221 all acres in proposed ACEC

6 298 about 140 acres in proposed ACEC

7 690 all acres in proposed ACEC

8 444 all acres in proposed ACEC

Total 2692  2,525 acres within ACEC nomination

SBRs from the above list and SBR #9 would contribute an additional 407 acres that are
outside of, but contiguous with, the proposed ACEC boundaries and would augment these
habitats.  The patch size, orientation on the landscape, and total amounts of the SBRs
alone contribute greatly to maintaining the values intended for the ACEC.

Mature and older age forests – The average amount of mature or older forest within the
nomination area will remain equal to or greater than the existing conditions within the
proposed ACEC.  The table below shows an increase of 440 acres (5 %) over the next 100
years.

Table 5-12 Forested Habitat >  80 Years Old Within
the Proposed ACEC

Year Acres Percent > 80 years old

2000 5,480 72

2100 5,920 77

Forested connectivity of mature and older stands within the nomination area and to
the adjacent USFS Mt. Hagen LSR - Connectivity with the Mt. Hagen LSR will be
maintained through time in SBR # 4 and 5.  Longer regeneration rates, SBRs, and other
reserves are expected to maintain a connectivity corridor between the USFS Hagen LSR
downslope, south to the McKenzie River, and then north and upslope to SBR # 7. 
Withdrawn type inclusions alone would provide 3 larger areas of reserved habitat that
should continue to provide some level of  stable connectivity through time.

Habitat Quality – An estimated 4,820 acres (63%) of the  nomination area will be in
within withdrawn inclusions that will continue to age and naturally progress through seral
stages and/or be silviculturally treated to enhance desired habitat features. The remaining
37 percent of the area  would be disturbed by regeneration harvests at a rate of 1.0 percent
or less per year on the average over the next 100 years.  This habitat would provide
benefits greater than those expected in the NFP , including: improved conifer species
diversity-including shade tolerants, multi-tiered 2-3 cohort canopies, greater amounts of
down logs and snags, and less fragmentation with greater amounts of contiguous habitat
and interior forest conditions.  An overall objective of the MMLD is to more closely
mimic the natural disturbance processes within the nomination area while maintaining
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some habitats as refugia (Aquatic Reserves).

5.6.3 Discussion on Specific Relevance and Importance Criteria 

The four key values for this proposed ACEC are as follows:

• Management of the south bank of the McKenzie River scenic values
• Large Blocks of Low Elevation Land
• Management of BLM Special Status fish resources
• Management of large blocks of low elevation lands for wildlife resources

Within this section is an analysis of how the MMLD would maintain or enhance each
value/resource.

5.6.3.1 Management of the south bank of the McKenzie River scenic values 
 

Relevance – The Middle McKenzie Landscape Design offers guidelines for timber harvest
activities such as creating smaller treatment areas in areas of high scenic quality and
feathering the edge of the regeneration harvest.  These guidelines would mitigate the
visual contrasts created by harvest activities if visual resource design principles are
properly applied to the timber harvest.  Timber management actions would require a case
by case analysis and visual contrast consideration at the early project design phase to be
effective.  The MMLD would maintain the south bank’s scenic resources by implementing
the above guidelines.

Importance –  The Middle McKenzie Landscape Design would maintain those scenic
qualities, which qualify the ACEC as having scenic resources of  more than local
significance by protecting the viewsheds of the McKenzie River and Highway 126 from
new visual contrast generating management activities, that traditionally degraded the
scenic quality of these viewsheds.  The MMLD goes further by providing the means to
mitigate the visual contrasts created by past management activities that are seen by local,
regional, and national originating tourists, including commercial recreation visitors, as
degrading their enjoyment of this area’s scenic resources.

Conclusions - The MMLD contains guidelines that will maintain the ACEC South
Bank scenic resources.  The plan also provides opportunities to actually enhance the
South Bank area scenic quality through timber harvest design adjustments that would
diminish the visual contrasts created by past timber management activities, particularly
in the upland portions of the proposed ACEC (see Criteria and Rationale for Specific
Scheduling Choices).

5.6.3.2 Large Blocks of Low Elevation Land

Relevance 

Riparian Community – The Middle McKenzie Landscape Design, which is based on a
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historic fire regime, contains guidelines to maintain and enhance both the riparian system
and general water quality.  Guidelines focus on maintaining and developing complex
stands in riparian areas  throughout the drainage network. The riparian areas would remain
contiguous and unfragmented.  Management guidelines are designed to encourage the
development of complex mature riparian stands.  The landscape area is known for its
excellent water quality and supports many designated and beneficial uses. Water quality is
expected to remain at high levels  under the Landscape Design (refer to ACSO 4 and 5).

Vegetation – An estimated 4,820 acres (63%) of the nomination area are currently in
forested mature or older stands in SBRs and other withdrawn inclusions (i.e., spotted owl
cores, BEHAs).  These acres will remain mostly undisturbed (relative to management
activities) through time under the MMLD and are not part of the regular harvest land base. 
These stands should improve as wildlife habitat as they age and acquire more old growth
structural components.  Management treatments in these areas will be designed to restore
or improve such components and the values intended for that inclusion.  Remnant and
future mature/old growth stands will be maintained within Riparian Reserves. Also see
Table 5-12.

The remaining  2,830 acres (37 %) of the nomination area is subject to regeneration and
thinning harvests.  Treatments in these areas will maintain some mature/old growth
components through:

< management of 300 linear feet of down logs and 8 snags per acre 
< increased conifer and hardwood diversity (including shade tolerant species). 
< management for mulit-tiered 2-3 cohort stands 
< regeneration rates of 100 and 180 years in LA 1 and LA 2, respectively
< green tree retention

Connectivity will be maintained in areas that are withdrawn and not in the regular harvest
base. The areas that are in the harvest base  will also maintain some degree of connectivity
due to:

< regeneration harvests that would disturb, on average, 11.1 acres  per year (1.0 % or
14.4 acres/year in LA 1 north of the McKenzie River and 0.56 % or 7.8 acres/year in
LA 2 south of the McKenzie River). 

< Also see discussion under 4 B – Wildlife Diversity.

The Marten Creek 6th field watershed contains  roughly 2,680 acres, with over half of this
area in Small Basin and Riparian Reserves.  The remainder would be subject to
regeneration harvest at a rate of  0.56 percent or 7.8 acres/year.  At any time most of the
area would be in mature or older forest stages.  

Table 5-12 shows that the average amount of mature or older forest  within the nomination area
will remain equal to or greater than the existing conditions within the proposed ACEC.

Forested connectivity between the AMA and the higher elevation Mt. Hagen LSR will be



Middle McKenzie Landscape Design
January 2002 105

maintained through areas in withdrawn inclusions that are not part of the regular harvest
base.  Implementation of the MMLD is expected to allow the continued connectivity of
biotic and abiotic resources within the nomination area and to the adjacent USFS Mt.
Hagen LSR.

Conclusion – Special management under ACEC designation is not needed to maintain or
protect the large block of low-elevation land.  The MMLD would maintain or enhance the
primary values associated with the large block of low-elevation land.

5.6.3.3 Management of BLM Special Status fish resources

Relevance

Bull Trout – The ACEC nomination is within the historic range of the McKenzie River
bull trout.  Bull trout in the McKenzie watershed are Federally listed as a threatened
species.  Critical habitat extends from Hendricks Bridge upstream to the headwaters of the
McKenzie and larger tributaries.  Bull trout use the McKenzie River in the proposed
MMLA area for foraging and as a migratory corridor.  Bull trout have probably used
Marten Creek for spawning and rearing, and habitat remains suitable for use for foraging
and rearing.

Cutthroat Trout – Approximately 0.6 mile above the mouth of Bear Creek is a waterfall
that acts as a natural barrier to the upstream migration of fish.  Sculpins and cutthroat trout
are found above the falls. This isolated population of cutthroat trout may have developed
unique genetic characteristics.  The Oregon Department of Fish and Wildlife recognizes
the Bear Creek population as a Population of Interest, and have included it on the wild fish
monitoring list. Steelhead trout spawn in Marten, Bear, and Deer creeks.  In addition,
native rainbow trout (called redsides) and cutthroat trout migrate from the McKenzie
River into all accessible tributaries of the McKenzie River in the MMLA area.  The young
of the redsides rear for only a short time in the tributaries, but young of the cutthroat may
remain for a longer  time.

Anadromous Salmonids – Spring chinook are listed as Federally threatened species.  The
spring chinook use the McKenzie River in the MMLA area for migration, spawning, and
rearing.  Spawning and rearing also occur in Marten and Deer creeks.

Table 5-13 – Sub-basins Reserve Acres in the Proposed ACEC

Subbasins Total BLM
Acres

Total Acres in
Reserve

Percent in
Reserve

Marten Creek 3,426 1,782 52

Bear Creek 2,413 1,466 61

Deer Creek 879 668 76

The MMLD provides for fish-bearing streams to have 1-2 site potential tree width reserve
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on them.  Non-fish-bearing streams will have 25-50 foot stream bank buffer on them. 

Importance

The McKenzie River and tributaries in the MMLA plan area provide habitat for two
Federally-listed species and one genetically isolated population of a third species.  The
area is included as Critical Habitat for the two Federally-listed species.  In addition, the
McKenzie River provides habitat for other resident and anadromous salmonid species. 
The MMLD would maintain the habitat for fish.  Marten, Bear, and Deer creeks are used
by special status fish species.  The Proposed ACEC will have 63 percent of the lands in
reserves.  Fish-bearing streams receive 1-2 site potential width reserves.  Non-fish-bearing
streams have 25-50 foot streambank buffers and transition prescription.  The MMLD
provides longer rates of regeneration, more down wood, snags, and green tree retention
than the NFP. 

A recovery plan for bull trout is in preparation; it is anticipated a similar recovery plan
will be developed for spring chinook.  The Eugene District BLM is preparing an Aquatic
Habitat Management Plan (HMP) for the aquatic habitat managed by the District in the
McKenzie River basin that will provide additional information on proposed restoration
activities.  The proposed HMP is also consistent with the McKenzie Basin Management
Plan developed by ODFW.  Proposed management of aquatic and riparian habitat under
the MMLA and HMP are consistent with the objectives of the Aquatic Conservation
Strategy. Restoration methods in both plans are consistent with the Terms and Conditions
of the Programmatic Biological Opinions for both spring chinook and bull trout.  It is
expected that the MMLA would maintain or enhance the outstanding and remarkable
values for which the ACEC was nominated.

Conclusion – Special management under ACEC designation is not needed to maintain
or enhance the relevant and important values related to fisheries.  The proposed
MMLA Plan meets the requirements of the Aquatic Conservation Strategy in the
Eugene District Resource Management Plan and the Northwest Forest Plan by
maintaining or enhancing aquatic habitat.  Because the MMLA plan complies with the
Aquatic Conservation Strategy and with the Programmatics for bull trout and spring
chinook, it is expected to maintain or enhance the outstanding and remarkable values
for which the ACEC was nominated.

5.6.3.4 Management of large blocks of low elevation lands for wildlife resources 

Relevance

Tailed Frogs – Information on habitat, life history, and effects to the species is provided
in ACS Objective # 9.  Most known or suspected habitat is likely to occur on the east side
of the planning area.  Aquatic breeding and non-breeding habitats for larval, juvenile, and
adult stages will be maintained with the MMLD. Terrestrial connectivity for adults will be
maintained through reserves.  The two most viable known populations on the District are
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within the Bear Composite and Marten Creek 6th field watershed regions.  Known
locations for these populations are included within SBRs #5-8, which are both augmented
by additional withdrawn areas and connected by Riparian Reserves.  It is expected that
locally viable populations at the Region/6th field watershed scale will be maintained and
remain viable under the MMLD.

Cascade Torrent Salamander – Information on habitat, life history and effects to the
species is provided in ACS Objective # 9.  Aquatic breeding and non-breeding habitats for
larval, juvenile, and adult stages will be maintained with the MMLD. This species is
known or expected to occur in habitats that overlap the tailed frogs in SBRs # 5-8.  These
are augmented by additional reserves that include likely habitat and are connected by
Riparian Reserves.  Dispersal abilities are often slow and limited due to an avoidance of
terrestrial habitats and open water.  SBRs # 5-8, in particular, should provide excellent
opportunities for dispersal through time.  It is expected that locally viable populations, at
the Region/6th field watershed scale will be maintained and remain viable under the plan. 

Oregon Slender Salamander – This species has not been located, but could occur at all
elevations within the planning area.  Known locations are usually isolated or in scattered
clumps (Brame 1964, Kirk 1991) and it is believed this salamander has a naturally spotty
distribution with poor dispersal capabilities and limited gene flow between local
populations (Applegarth 1994).  Key habitat features include the mesic floor of coniferous
forests with an abundance of snags and down logs (especially Douglas-fir in soft, later
stages of decay) and moist rocky habitats with interstitial spaces, crevices etc.  This
salamander does not require riparian habitats, but can benefit from the associated surface
and subsurface dampness created by ponds, lakes, and streams, especially during the
warmer or drier times of the year.  Individuals have been found in all forested seral stages,
with a preference for old growth forests.  This preference might be due to the abundance
of late stage decay logs and moist complex microclimates on the forest floor and relatively
long periods without disturbance.  Limiting factors for healthy populations  include the
continued presence of key habitat features and minimally disturbed forested conditions for
persistence and dispersal through time.

Terrestrial breeding and dispersal habitats for this species will be maintained under the
MMLD.  Down wood is generally limited in the planning area (especially on the east side)
with the most current habitats for the species likely occurring in older forests throughout
the planning area.  Mid-mature age forests might be used if enough down wood is
available.  It is expected that many of the SBRs and other reserves represent current and
future habitat, with most of this providing or accessing dispersal habitat over ridgetops or
along riparian corridors.  Management of higher (vs. the NFP) levels of down logs and
snags (eventual down wood), Riparian Reserves, SBRs and other reserves, and increased
vegetative complexity should provide adequate benefits to the species.  It is difficult to
fully analyze benefits and effects to this species due to incomplete knowledge of its life
history and local occurrence combined with its naturally spotty distribution.  If local
populations are detected, ID Teams will develop management strategies based on local
considerations to protect local individuals and their habitats (down woody debris, canopy
closure, local hydrology of swamps, bogs, springs and intermittent streams and dispersal
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habitat).

Northern Red-Legged Frog – Information on habitat, life history, and effects to the
species is provided in ACS Objective #9.  Known and potential breeding locations are
generally at mid-lower elevations within all parts of the planning area.  Much of the
habitat in the MMLA probably exists west of the ACEC nomination area.  All pond
breeding habitats will be adequately maintained under the MMLD with design features for
special habitats (ponds, swamps etc.) consistent with the NFP.  Stream breeding habitats
will be maintained with Riparian Reserves and SBRs. Requisite terrestrial access to
aquatic habitats and other uplands for travel and dispersal will be maintained by SBRs and
other reserves, increased down woody debris, and the infrequent rate of regeneration
harvests.  Older juveniles and adults will be able to disperse and forage through thinned
areas immediately after harvest, with full recovery for dispersal within 40 years.  Forage
resources might improve in or near recently harvested areas.  If breeding locations are
located in the future, ID Teams will develop management strategies to maintain these
habitats, including forested corridors between aquatic and terrestrial habitats.

Conclusion – Special management under ACEC designation is not needed to maintain
or protect the relevant values for Tailed Frogs, Cascade Torrent Salamander, Oregon
Slender Salamander, or Northern Red-Legged Frogs within the Proposed ACEC 
included in the MMLA. See additional ID Team provisions under each species.

Northern Saw-Whet and Northern Pygmy Owls – These species can be found in young
to late seral coniferous forests with high numbers of larger diameter snags.  Nesting
usually occurs in live and dead snag cavities.  Both species rely on primary cavity
excavators (e.g., woodpeckers) for creation of most of the available nesting habitat and
are, therefore, dependent on the health of these species.  Primary excavators depend on
complex stands with sufficient snags and down wood (e.g., pileated woodpeckers depend
on a large supply of both snags and down wood).

Both species have variable diets, with foraging often occurring in forest clearings, edges,
and clear cuts as well as interior forest.  SBRs and other reserves, especially spotted owl
un-mapped LSRs, will benefit the species and provide mature and older age habitats
through time.  In areas that are in the regular harvest base, both owls and primary cavity
excavators  will benefit greatly from the managed levels of 8 snags and 300 linear feet per
acre of down wood (beneficial to pileated woodpeckers) in thinning and regeneration
harvest areas. Additional benefits will be provided by management for greater conifer
species diversity,  multi-tiered 2-3 cohort canopies, and less fragmentation , with greater
amounts of contiguous habitat and interior forest conditions.

Conclusion – Special management under ACEC designation is not needed to maintain
or protect the relevant values for Northern Pygmy and Northern Saw-whet Owls
within the Proposed ACEC included in the MMLA.

Mountain Quail – Habitat for this species in Oregon includes open forests and
woodlands, burned areas,  riparian hardwoods, meadow edges, and chaparral with an
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avoidance of dense coniferous forests.  Habitat in western Oregon and within the planning
area is naturally limited and not a result of past management activities.  Management
under the MMLD is expected to be neutral or beneficial for the species.

Conclusion – Special management under ACEC designation is not needed to maintain
or protect the relevant values for the Mountain Quail within the Proposed ACEC
included in the MMLA.

Harlequin Duck – Information on habitat, life history, and effects to the species is
provided in ACS Objective #9.  Harlequin ducks have been observed along the McKenzie
River.  Limited surveys were conducted in the nomination area in 1997.  The only
detection was a breeding pair within the proposed ACEC along Marten Creek.  This
species could breed anywhere within the MMLA planning area.  Breeding habitats require
clear, cold streams with adequate exposed boulder loafing sites and minimal noise or in-
sight human disturbance.  These streams should also support prey items such as caddis fly
larvae, especially Dicommoecus gilvipes, which seems to have a correlation to successful
use of streams for breeding.

The MMLD should maintain water quality for breeding by meeting ACS objectives and
State water quality standards. Riparian Reserves and SBRs # 5-8 within the proposed
ACEC will maintain current and future breeding habitats.  Human disturbance in the area
is low due to steep terrain and very low road density with most roads being on ridgetops. 
The nomination area is within a tier 1 key watershed where there will be no net increase in
road mileage.  Future road construction of permanent or temporary roads near riparian
breeding areas will be rare.

Conclusion – Special management under ACEC designation is not needed to maintain
or protect the relevant values for Harlequin Ducks within the Proposed ACEC
included in the MMLA.  If  breeding locations are detected in the future, ID Teams
will develop management strategies to protect nests from noise and line-of-sight
disturbance from March through July. 

White-footed Vole – Information on habitat, life history, and effects to the species is
provided in ACS Objective #9.  This species is believed to use a variety of riparian
habitats in all forest seral stages while utilizing a wide array of riparian hardwood, brush,
and forb herbaceous food resources.  Management activities are expected to have little
effect on the species.  Habitat created by openings near riparian areas and management to
retain and enhance hardwood habitats will benefit these voles by providing additional
forage areas.  Dispersal habitats would not be affected by the MMLD.

Conclusion – Special management under ACEC designation is not needed to maintain
or protect the relevant values for the White Footed Vole within the Proposed ACEC
included in the MMLA.

Northern Spotted Owl – See Section 5.4 : Federally Threatened and Endangered Species
for further information on this species.  Bear Creek was a spotted owl Habitat
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Conservation Area (HCA) with 3 pairs and one single owl (4 site centers) within the area
of the original ACEC nomination.  HCAs are no longer a management designation for
spotted owls.  As of November 2000, there are 3 established pair sites with NFP
unmapped-LSR core areas on BLM lands within the nomination area.  At least 4 known
sites (on private and BLM land) currently exist within 1 mile of the proposed ACEC
boundary.

Current and future spotted owl sites  will be managed consistent with the NFP and the
Endangered Species Act for sites in Matrix lands, including all requirements to conduct
consultation on projects that might affect owls or their habitat. 

Table 5-12 shows that under implementation of the MMLD, the amount of suitable nesting
habitat defined by age type ( 80 years old) will remain equal to or greater than currently
existing conditions of roughly 5,480 acres.

Reserved and Withdrawn Areas – 4,820 acres  (63%) of the nomination area will be in
within withdrawn inclusions that are not part of the regular harvest base. Most of this area
currently functions as suitable nesting habitat. The quality of this habitat for nesting will
only improve through time as stands age and naturally develop late successional
characteristics.  SBRs # 5, 7 and 8 (2,355 acres) include the 3 known pair sites and
currently contain  roughly 70 percent mature or older age stands.  These SBRs will
significantly increase the likelihood these sites will persist through time.  Benefits
provided by Aquatic Reserves and withdrawn areas will exceed those expected under the
NFP.

Areas Included in the Harvest Land Base – The remaining 2,830 acres (37 %) of the
nomination area will be regeneration harvested at an average rate of 11.1 acres per year.
At any time, portions of the area will function as nesting or dispersal habitat.  Under
implementation of the MMLD, these habitats would provide greater benefits to owls,
when compared to NFP commercially harvested Matrix lands, including: improved conifer
species diversity-including shade tolerants, multi-tiered 2-3 cohort canopies, greater
amounts of down logs and snags, less fragmentation with greater amounts of contiguous
habitat, and interior forest conditions and overall habitat structure that more closely
mimics natural conditions.  

Conclusion - Overall, implementation of the MMLD will provide benefits to spotted
owls similar to natural conditions and greatly exceeding those expected under the
NFP. Special management under ACEC designation is not needed to maintain or
protect the relevant values for the Northern Spotted Owl within the Proposed ACEC
included in the MMLA.

Pine Marten and Pacific Fisher – Martens utilize mid to late seral forests at all
elevations and are more common than fishers.  Although often associated with mature and
late seral forests, martens will use many forest types if adequate food and cover is
available.  Scattered smaller forest openings less than 10 acres, can benefit this species. 
Diet mainly consists of small mammals plus occasional birds, fish, invertebrates, berries,
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and carrion.  Closed canopy forests with adequate amounts of large diameter down logs
and snags, especially near streams, are essential for this species.

Fishers are generally scarce in Oregon but are known to use lower elevation habitats more
frequently than martens.  Habitat is commonly described as large tracts of continuous-
canopy coniferous forests at low-mid elevations.  Diet mainly consists of small mammals
plus occasional birds, fish, invertebrates, amphibians, berries, fungi, and carrion.  Key
habitat features include larger tracts of closed canopy forest with high amounts of large
diameter down logs and snags, especially near streams and other forest wetlands. 
Availability of these features near streams and other forested wetlands are essential for
this species.

Surveys and Known Sightings – Although there are no known conclusive historical
records for these species occurring in the area, historically, both species probably were
present.  Reliably applying adequate survey and monitoring techniques for these species is
difficult and lacking in the area.  Carnivore camera surveys were conducted within the
nomination area in the winter of 1994.  These studies did not provide evidence of martens
or fishers in the area, but are considered inconclusive due to being conducted only one
year.  Overall, there are inconclusive survey or other observational evidence regarding
whether these species currently occur in the planning area.

Habitat – The most important habitat components to consider for management of the area
for these species, in the absence of known use areas and more specific local information, is
the availability of contiguous and closed canopy forests with adequate amounts of large
diameter snags and down logs.

Roughly 4,820 acres (63%) of the nomination area is in forested mature or older stands in
SBRs and other withdrawn inclusions (i.e., spotted owl cores, BEHAs).  Most of these
acres, especially those described in the Bear Marten WA as “interior habitat”, will
continue to provide habitat for these species, especially as the stands age and recruit more
coarse woody debris.  Any treatment in these areas will be directed by ecological or
restoration objectives to maintain the designated values for that inclusion.

The remaining  2,830 acres (37 %) of the nomination area is subject to regeneration and
thinning harvests as part of the regular harvest land base.  Portions of this area will
provide suitable habitat for these species and some treatments will augment habitat in
reserves by creating nearby forage opportunities, managing for 8 snags per acre and 300
linear feet per acre of down logs, and increasing conifer species diversity (see discussion
under 4 B - Wildlife Diversity) below.  Overall, there is inconclusive information
regarding known local habitat requirements for these species or the potential effects from
management activities.

Based on current knowledge, there is a moderate chance that fishers or martens could
occur in the AMA planning area or the ACEC nomination (now or in the future) due to 1. 
the availability of large blocks of contiguous, closed canopy, interior forests, and 2.  the
contiguous USFS Mt. Hagen LSR that connects to higher elevation habitats to the
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northeast.  Implementation of the MMLD is expected to provide a moderate amount of
habitat benefits for the species that would be similar to those expected under natural
conditions or ACEC management.  Overall habitat quality and amounts available under
the MMLD will be sufficient to allow for continued or future use of the area by fishers or
martens.

Conclusion - The lack of local information on these species’ occurrence or specific
habitat suitability/needs within the planning result in difficulties in fully addressing how
the MMLD might affect these species. Further survey and monitoring should be conducted
to provide reasonable confidence whether these species are using the area and to assess
local habitat requirements and function is they are located.  The MMLD should maintain
enough habitat for these species at least until these issues can be addressed.  Special
management under ACEC nomination designation is not needed to maintain or protect the
relevant values for fishers or martens within the Proposed ACEC, included in the MMLA,
at this time. If either species is known to be using habitats in the area in the future, ID
Teams will develop management options to maintain these species and their habitats.

Importance

Wildlife Diversity – Also see sections 5.6.3.2 and 5.6.2.  The nomination area will
maintain the current population of tailed frogs (see discussion below).  Fishers and
martens have a moderate chance of occurring in the nomination area, now or in the future. 
Overall habitat quality and amounts available under the MMLD should be sufficient to
allow for continued or future use of the area by fishers or martens (see discussion above). 
An estimated 4,820 acres (63%) of the nomination area is currently in forested mature or
older stands in SBRs and other reserves (i.e., spotted owl cores, BEHAs).  These acres will
remain mostly undisturbed (relative to management activities) under the MMLD.  Most of
these acres, including those described in the Bear Marten WA as  “interior habitat”,  will
continue to provide habitat for species benefitting from larger and/or interior tracts of
forests.  These stands should improve as wildlife habitat as they age and recruit more
coarse woody debris and overall structural diversity.  Any treatment in these areas will be
directed by ecological or restoration objectives.

The remaining 2,830 acres (37 %) of the nomination area are subject to regeneration and
thinning harvests.  Thinning prescriptions result in less effects with quicker recovery
versus regeneration harvests for species requiring larger blocks of intact forests.  The
following MMLD design features for all harvests will greatly reduce potential effects due
to fragmentation for species requiring larger tracts of intact forests :

< green tree retention – improves short and long-term quality of harvested patch,
reduces microclimate and edge effects due to sharp contrasts between harvest patches
and adjacent forests;

< 2-3 cohort stands with increased conifer and hardwood species (including shade
tolerant species);

< greater canopy diversity and overall stand complexity – improves resiliency of
habitat in short and long-term, providing for quicker use of habitat after harvest and
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greater species diversity;
< management for 300 linear feet of down logs and 8 snags per acre – provides

persistence habitat for some invertebrates, amphibians and small mammals, bats and
birds by maintaining physical habitat and reducing microclimate effects while
decreasing recovery period when some species return to the stand

< Riparian Reserves – maintains  riparian habitats and persistence refugia for species
with low vagility and connective/travel corridors for more mobile species.

< Large landscape blocks – reduces isolation of forested patches resulting in less
created edges and fragmentation, which in turn reduce effects to microclimate, edge
creep (e.g., chronic wind throw), competition between interior and edge species, nest
predation, and parasitism of bird nests

< Relatively longer regeneration rates (100 or 180 years) – reduces frequency of
effects due to regeneration harvests and allows more time for adjacent stands to
recover

< No net increase in roads (in key watersheds) – creates no additional effects
associated with edges; roads densities are currently very low in the nomination area.

At stand and landscape scales, heterogeneity will more closely resemble natural
conditions.  The health of  many local populations will be much greater when compared to
the NFP, thereby improving their resiliency to stand changes due to effects from harvest
activities.  Stands within the nomination area should remain connected with the adjacent
USFS Mt. Hagen LSR.

Tailed Frogs  –  See the Discussion for this species under ACS Objective # 9 and under
Relevance Criteria in this section.  The populations of tailed frogs in Marten Creek and
Bear Composite 6th field watersheds represent the largest known viable populations on the
Eugene District.  The species current range is in coastal and interior mountains from
southern British Columbia to northern California and interior in the Blue Mountains of
Oregon and the Rocky Mountains of Idaho and western Montana.

Healthy populations in habitat that provides suitable aquatic breeding and terrestrial
dispersal and genetic flow opportunities are rare on the Eugene District and are generally
scarce in western Oregon, especially at lower elevations.  The populations within the
nomination area should be considered important both locally and at larger Physiographic
Province scales.  Management for the species will continue to be consistent with its BLM
Special Status designation that directs the BLM to manage for a species so as to “avoid
contributing to the need to list” the species.

Implementation of the MMLD is expected to maintain tailed frog aquatic and terrestrial
habitats within the Marten Creek and Bear Composite 6th field watersheds.  Maintenance
includes managing for both viable persistence and dispersal in and out of the area to
nearby streams in the BLM AMA planning area and possibly into the adjacent USFS Mt.
Hagen LSR.

Some surveys of the local population have occurred since the nomination.  Surveys should
continue to further define the scope and composition of the current population and
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monitoring should be initiated to track the population.  If it is determined that local
populations are not provided for under the MMLD, alternative management strategies will
be developed in the future.
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